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COLOSSUS, 07 THE BBITISH KAVY. 

The keel of the Colossus was laid at Portsmouth 
dockyard in 1879. She is a steel ship, armor plated 
with 18 inches thickness of armor, carrying fouri42 ton 
guns in two turrets, and four 6 inch guns. She is a 
sister ship to the Majestic, which was built at Pembroke 
at about the same period. She is 325 feet in length be- 
tween the perpendiculars ; extreme breadth, 68 feet ; 
draught of water, ,35 feet 9 in.; displacement 9,150 tons. 
Her engines have 6,000 indicated horse power, and she 
carries 950 tons of coal. Our illustration is a reproduc- 
tion of a photograph of the Colossus taken only a few 
weeks ago. 

'■ — * t ■ I » 

Boys and Trades. 

A short time since a correspondent of a Southern pa- 
per, who evidently knew how to wield something be- 
sides his pen, and this he uses to a good purpose, made 
some observations, from which the Jewelers'' Journal 
quotes as follows : 

"I believe," says the writer, "in schools where boys 
can learn trades. Peter the Great left his throne and 
went to learn how to build a ship, and he learned from 
stem to stern, from hull to mast, and that was the be- 
ginning of his greatness. I knew a young man who 
was poor and smart. A friend sent him to one of, these 
schools up North, where he stayed two years and came 
back as a mining engineer and a bridge builder. Last 
year he planned and built a cotton factory, and is get- 
ting a large salary. How many college boys are therein 
Georgia who can tell what kind of native timber will bear 
the heaviest burden, or why you take white oak for one 
part of a wagon and ash for another, and what timber 



will last longer under water and what out of water? How 
many know sandstone from limestone, or iron from 
manganese? How many know how to cut a rafter or 
brace without a pattern ? How many know which 
turns the faster — the top of a wheel or the bottom — as 
the wagon moves along the ground ? How many know 
how steel is made, and how a snake can climb a tree ? 

"How many know that a horse gets up before and a 
cow behind, and the cow eats grass from her and the 
horse to him? How many know that a surveyor's 
mark on a tree never gets any higher from the ground, 
or what tree bears fruit without bloom ? 

"There is a power of comfort in knowledge, but a 
boy is not going to get it unless he wants it bad, and 
that is the trouble with most college bpys, they don't 
want it. They are too busy, and hawn't got time. 
There is more hope of a dull boy who wants knowledge 
than of a genius, for a genius generally knows it all 
without study. These close observers are the world's 
benefactors." 



Bellite. 

This explosive is inexpensive, easily made, and not 
liable to spontaneous explosion, but it develops, 
when intentionally fired by a spark, a force thirty-five 
times as great as gunpowder, and greater by 15 per 
cent than that of guncotton. To make bellite, benzine 
is treated with a mixture of sulphuric and nitric acids. 
The sulphuric acid should be of the fuming kind, 
which is nearly free from water ; and the proportion of 
nitric acid should be somewhat larger than that of the 
other. By keeping the mixed acids in contact with 
the benzine for some time, at a temperature rather 



above that of boiling water, the benzine is converted 
into trinitrobenzine, which is washed, so as to clear 
away all traces of free nitric acid, and then mixed with 
nitrate of ammonia, which is the common substance 
used for producing liitrous oxide gas. The mixture, if 
the free acid is thoroughly washed away, is very stable. 
Unlike dynamite, which explodes so readily from con- 
cussion that in heavy blasts only every tenth cartridge 
is fired directly, the others being all exploded with 
certainty by sympathy, a charge of bellite cannot be 
ignited by a blow or by friction. A shell charged with 
it strikes its object without exploding, unless a fulmin- 
ating fuse is attached to it, and a magazine filled with 
it may be struck by projectiles without danger. When 
applied to use, however, its force is enormous. A 
charge of less than half an oupce, placed in a mortar 
behind a shell weighiDg ninety pounds, projected the 
shell to a distance of nearly four hundred feetj and its 
efficacy in detaching rock in a quarry proves greater 
than that of any nitroglycerine compound. 



A State Cannot Compel Drummers to Pay Tax. 

In the matter of interstate commerce, the United 
States are but one country, and are and must be sub- 
ject to one system of regulations, and not to a multi- 
tude of systems ; the doctrine of the freedom of com- 
merce, except as regulated by Congress, - is so firmly 
established, that it is unnecessary to enlarge further 
upon the subjectT And the law of Tennessee requir- 
ing a drummer, before he can sell goods by sample in 
that State, to pay a tax and take out a license, is un- 
constitutional and void. Sabine Robbins vs. the Tax- 
ing District of Shelby County, Tennessee. 
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ELECTBIC ACCUICULATOBS. 

At the present time, much interest is excited in the 
electrical world by storage batteries. When first in- 
troduced as a practical apparatus, some years ago, they 
were bailed as providing for the storage of electricity, 
which was considered a great desideratum. For a 
while interest in them weakened, but it has revived 
again. Their acknowledged failure in returning the 
full quantity of electricity with which they are charged 
is oflfset by the consideration that they can be charged 
from the cheapest possible source of that form of en- 
ergy, the dynamo. This loss of electricity is due to 
several causes, some, doubtless, unknown as j'et. In 
charging accumulators, the current has to be main- 
tained at a tension slightly greater than that produc- 
ible by the discharge. Otherwise the battery would 
discharge itself through the dynamo. Hence, there, is 
an inevitable loss in voltage. This does not only apply 
to the natural voltage of the cell. There is a "spuri- 
ous " voltage, as Prof. Forbes has recently termed it, to 
contend against. The regular electro-motive force be- 
ing 2 volts, the initial tension of the cell is sometimes 
as high as 2}^ volts, and the charging has to be done 
against this, indicating in such a case a waste of 
about eleven per cent of the electromotive force of the 
charging current. This is not the only loss, for the 
tension is not alone reduced, but there is also a fall in 
quantity or intensity. The ampere hours suffer in 
somewhat the same proportion. 

Thus, tests of Faure accumulators have given the 
following results in electricity returned: Return in 
quantity (ampere hours), 84'34 per cent ; return in 
electrical work (watts hours), 63 '44 per cent ; return 
in mechanical work (foot pounds), 46 50 per cent. The 
figures in the three cases are the results obtained by 
Messrs. Monnier & Guitton with Faure-Sellon-Volck- 
mar batteries in October, 1883. They are still con- 
sidered authoritative. For working figures, 90 per 
cent, 60 per cent, and 40 per cent are sometimes taken. 

The cause of these different losses is not yet satisfacto- 
rily ascertained. The spurious electro-motive force has 
been attributed to hydrogen bubbles sticking to the 
positive plates. The loss in quantity may be due to 
local action between the metallic grids and the perox- 
ide. The perfect contact of plates and peroxide is ad- 
vocated by some as the panacea for the latter. More 
than one inventor has endeavored to do away with the 
lead supports in the negative plate, and to substitute 
therefor a solid mass of lead peroxide. One of the bat- 
teries now claiming the public's attention in England, 
the " Union battery," is thus constructed.* Its negative 
element consists of a slab of peroxide, mixed with lead 
sulphate. Strips of platinum are used to form a con- 
nection for the binding posts. For positive, a plate of 
spongy lead is adopted. With such a combination, it 
is asserted by Prof. Forbes that the spurious voltage is 
extremely low. 

Yet the return question seems not fully solved by any 
battery, and it seems doubtful if it will be. Investi- 
gators are now most interested in obtaining a more 
favorable ratio of total weight of battery to electrical 
energy yielded. It is here that one of the many anom- 
alies of the storage battery manifests itself. In a prim- 
ary battery the zinc can be dissolved to the last grain 
and be rigorously accounted for. In the usual forms of 
storage battery only a small portion of the active sub- 
stances, spongy or formed lead and peroxide of lead, is 
utilized in the discharge. 

Thus, a determination] was made of the amount of 
peroxide reduced' during the discharge of a lithanode 
battery. Two and one-half ounces out of eleven of 
peroxide were reduced. This gives a basis for a very 
disadvantageous ratio of weight to power. The other 
forms of battery in which a metallic frame or grid is 
used to support the peroxide present a similar, together 
with an additional, reason for the discrepancy. The 
metal frame is all idle material, if, as already suggested, 
it is not worse, in forming the positive element in a 
destructive local circuit. 

The advertised weights of cells of two leading ac- 
cumulator companies, with their quantity of discharge, 
illustrate this well One cell, weighing 135 pounds, is 
stated to deliver 350 ampere hours with a discharge 
period of 10 hours. Another cell, weighing thirty-four 
pounds, is credited with 150 ampere hours in 434 hours. 
The electro-motive force being two volts, the above re- 
duced to electrical horse power represent 133 pounds and 
84 pounds of dead weight respectively per hour horse 
power. Taking the rate of delivery into consideration, 
in each case about ^js horse power per hour is main- 
tained. Practically speaking, it must be remembered 
that the weight of a storage battery does not represent 
the weight of an engine only, but of an engine and its 
fuel. Thus, to develop one electrical horse power 
hour, we may say that about one hundred pounds 
would sufHce. This compares favorably with a steam 
engine and boiler with au hour's fuel and water, but 
ten times the above weight would be required to ad- 
vantageously maintain this rate. Again, suppose ten 
hours horse power were wanted. The same weight of 
steam engine and boiler would be required, with about 



forty-five pounds of coal additional. But of the storage 
battery, ten times the weight would be required, or 
about nine hundred pounds additional. Not only 
have the volt-amperes to be considered, but the period 
of discharge, a practical factor settled by experience 
only,' has to be allowed for. The extremely low resist- 
ance cannot be taken full advantage of. The rapid 
discharge is wasteful and destructive of the plates. 

To the reduction of this dead weight, electrical en- 
gineers are now devoting themselves. One way of 
lessening the trouble in house service may be men- 
tioned. To introduce private installations in cities, it 
is proposed to renew the plates as fast as exhausted. 
This method does away with the weight of the cells. 
Only the plates are transported, the cells remaining in 
the house. A central station would be fitted up to re- 
charge and distribute. In the lighter of the batteries 
just cited, the plates for an electrical horse power 
hour would weigh 67 pounds, according to the figures 
of the company supplying it. One gross ton of such 
plates would represent nearly 34 electrical horse power 
hours. The lithanode plates, it is claimed, give still 
lower weights. For them 56 horse power hours per 
ton is claimed. This reads very much as if a one horse 
engine burned forty pounds of fuel an hour, or rather 
as if the coal contained so little combustible matter 
that forty pounds were required to keep a one horse 
engine going for an hour. 

The above trouble due to dead weight affects trans- 
portation, and use in vehicles and boats, but does not 
enter to the same extent into installations where a 
dynamo is included in the plant. Here the weight 
is of less moment, yet any move to reduce it would be 
welcomed. Another peculiarity of the storage batte- 
ry, and one already alluded to, stands in the way of what 
might seem an obvious method of reduction. A small 
battery frequently charged and discharged at a high in- 
tensity would solve the problem in at least some cases. 
But the storage battery cannot be so discharged with 
economy. For the ends of efficiency and durability the 
rates already instanced in the case of two particular 
forms of accumulators cannot be exceeded. In practice 
the lighter one of the two is used at a far less intensity 
of current than that given, or about one ampere per 
hour to two pounds of battery. No more startling spec- 
tacle in electricity than the work of a storage battery 
on a circuit of infinitesimal resistance can be wit 
nessed. To see a heavy copper wire a foot or more in 
length heated to full redness by a secondary battery no 
larger than a pocket book gives an exalted idea of the 
power of the accumulator. But wonderful as it is, it is 
a nxete tour de force. It is done at the expense and 
utter sacrifice of durability and efficiency. 

It is clear that a vast field is open for improvements 
in this class of batteries. The electrodes need to pos- 
sess a larger percentage of active material. Polariza- 
tion and the spurious voltage need reduction. Finally, 
a battery that can be quickly discharged without in- 
jury to its durability, even at the sacrifice of efficiency, 
would certainly have a definite field of work, where its 
services would be highly valued. 
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* Fw doecripUoB of this battery see SoFPixitXHT, No. 593. 



HEADWAY OF GBEAT SHIPS. 

To the Editor of the Scientific American : 

In vol. liii., No. 10, page 144, I saw an article un- 
der the heading, "Speed on the Ocean," in which it 
says : " A great ship while at full speed will run several 
miles before she can be brought to a full stop or 
turned a few degrees to the port or starboard." 

Some time ago I related this statement to a friend of 
min'e who is in the New York Custom House, and he 
declared it untrue, and has since made inquiries of 
several offlcers'and captains, and they tell him such a 
statement is absurd — that they can stop their vessels 
when at full speed in going three or four times their 
length. 

I write this, asking you, for the satisfaction of others 
as well as myself, to ascertain the facts if possible. 

Will. P. Skssioms. 

Brandon, Vt., April 26, 1887. 

[The question as to how far a fast steamer would run 
with engines stopped was referred to Mr. Nash, the 
secretary of the Board of Pilots. Mr. Nash has been 
connected with the Board for fifteen years, and been 
present at many of the trials which pilots are subjected 
to for running ships ashore and like mishaps. He cal- 
culated that if the engines of a ship running 19 knots 
an hour in dead water were stopped and reversed, she 
would not begin to gather stern way until she had cov- 
ered a distance of at least two miles, and perhaps even 
as much as three miles. Two of the best pilots of the 
port being called into the office, each made separate es- 
timates, and the result agreed with the calculations of 
the secretary. One of them said that long experience! 
aboard these fast ships had proved to him that if two 
such vessels were approaching each other, each making 
19 knots an hour, and the danger signal was heard 
when they were four miles apart, it could not avail to 
avert the impending danger, if the weather was thicki 
because they could not be stopped until the point dt 
meeting had been reached, and all their masters could 
do would be to " trust to luck " to slip safely by. 

Another p&otgave the following instance of the diffi- 
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culty of stopping a big iron tramp steamer : " Her 
master told me that once, when he had the ocean all to 
himself, he determined to make some experiments, so 
that, should he ever be called up and questioned by 
the Board of Trade Committee, he would be prepared 
to answer intelligently. His ship had low power engines, 
and could not do much better than 13 knots an hour in 
dead water. While running her at full speed, he order- 
ed the engines stopped and reversed, and with his log 
and time piece he discovered that she ran fully four 
knots before she began to gather sternway. As to the 
sluggish manner in which these long, wedge-shaped 
ships answer their helms, it seems unnecessary to say 
anything, because their defects in this respect are so 
wellknown. We had an instance of this only last week, 
when the large Cunard steamship A urania, with plenty 
of sea room and fair warning at the helm when a long 
way oflf, could not weather the Southwest Spit at the 
entrance to this harbor, because the current was a 
little stronger than usual on account of the spring 
tides. 

The captain of the Aurania says he can stop his ship 
when running at full speed in a distance not much 
over a mile, and an officer of the Alaska calculated the 
distance at a mile and a half.1 



Blany^ Items of Interest. 

The newspaper Fire and Water, devoted to fire pro- 
tection, water supply, etc., in cities, relates a singular 
accident, which came near being serious. In a dyeing 
establishment near this city a man was cleaning a 
flannel gown in a tub of benzine, fully 100 feet removed 
from a flame of any kind. He was simply rubbing the 
garment with his bare hands, when, as he describes 
it,, " suddenly the whole tubful of stuff went up in a 
blaze," and he escaped death or serious injury only by 
an instinctive and instantaneous backward leap. The 
friction caused by handling the flannel generated 
electricity, which ignited the vapors arising from the 
benzine. This, the editor says, is in its details the first 
instance of the kind which has yet come to our know- 
ledge, and the fire having been quickly extinguished 
by the employes, would probably never have been 
reported had not one of them casually [mentioned it. 

The Amei'iean Architect relates the following inci- 
dent of England's architect, Mr. John Kuskin. The 
other day some incautious Christians, who had built a 
cheap mission chapel in the suburbs of London, applied 
to this great man to help them pay for it. Instead of 
money they received some advice, of greater value, 
probably, than any pecuniary gift that.the critic could 
bestow. " Why," he asked them, " did they build 
churches that they could not pay for?" "Why did 
not they preach behind the hedges, rather than run into 
debt?" "And of all manner of churches thus idioti- 
cally built," he was kind enough to add, "an iron 
church was to him the damnablest." Mr. Ruskin is 
said to have just joined the Roman Catholic Church, 
and this may account for his asperity in talking to 
evangelical Protestants ; but the story shows how 
cautious one must be in dealing with such persons. 

The Real Estate Record, of this city, repeats what it 
has said before, that there are the very best reasons 
for believing that the New York Central Railroad has 
decided to build an underground railroad from the 
Grand Central Depot to the Brooklyn Bridge. The 
tunnel in which the tracks will be laid will run under 
Elm street, which is to be widened and extended oij one 
end to the bridge and on the other to Lafayette place 
and Fourth avenue. The work, the Record says, is to be 
undertaken at once, and will be forwarded in the most 
expeditious manner, so that the trains may be running 
in the early summer of 1888. There will be four tracks ; 
two for through and two for way travel. 

The cultivation of beets for sugar is making rapid 
progress in Chili. In one of the largest factories for 
making the sugar the diffusion process is employed 
with such good results that the daily production is 
estimated by the Mexican Financier at 150,000 kilo- 
grammes. 

On Mount Whitney, the highest mountain in Cali- 
fornia, at a level of 14,000 feet above the sea and 1,500 
feet above the timber line, where there is no soil and 
no moisture save snow and hail and ice, there grows a 
little flower shaped like a bell flower, gaudy in colors 
of red, 'purple, and blue. It is called Jacob's ladder, 
and its fragrance partakes of the white jasmine. It 
blooms alone, for it not only has no floral associates, 
but there is no creature, not even bird or insect, to 
keep it company. 

It has been discovered how the wholesale milk poi- 
soning occurred at Long Branch last summer. It has 
been conclusively shown for the first time, says Health 
Monthly, that milk warm from the cow, when placed 
in. tight cans under conditions which greatly retard the 
dispersion of its heat, will undergo change, with the 
development, in the course of five hours, of a poison 
called tyrotoxicon. Fortunately, it is customary among 
milkmen to cool down before transportation, and now 
it appears that it is dangerous to deviate from this 
■wise custom. Boiling milk dissipates even tyrotoxicon, 
anei, as boiling also destroys the germs of a«id fermen- 
tation, it is a good precaution for the sommer time. 



A writer in one of our medical journals says that it 
is considered by all physicians impossible to lay 
down any rules for health which may be followed 
safely by all persons. Health depends largely upon the 
diet. Some people cannot eat newly baked bread ; 
others cannot eat it when stale. Much fresh meat with 
some constitutions induces fullness of the head and a 
feverish state of the system, because it makes blood too 
fast. It should therefore be discarded, and a little salt 
meat or fish, if the appetite craves it, with fresh fruit 
and vegetables, will be found probably to be just what 
the system requires. In truth, with health, as in many 
other things, each person must be a law unto himself. 

Some months ago a number of persons went from 
Glasgow to LochFyne to see a large blasting operation, 
in which six and one-half tons of gunpowder were ex- 
ploded. A short time after the explosion many of the 
observers became faint, six of the number died almost 
immediately, one died shortly after, and five others 
were very ill, but recovered. The editor of Science says 
the cause of death is believed to have been the car- 
bonic oxide generated from the gunpowder. It is es» 
ti mated that the amount must have been 468 pounds, 
a quantity sufficient to occupy 6,333 cubic feet of air 
space, or to vitiate for respiratory purposes a space one 
hundred times as great. There were also generated 
3,575 pounds of carbonic anhydride; so that, in all, 
there were 1,266,000 cubic feet of air rendered irrespir- 
able. 

One who claims to have tried it, says that rubber 
may be fastened to iron by means of a paint composed 
of powdered shellac steeped in about ten times its 
weight of concentrated ammonia. It should be allowed 
to stand three or four weeks before being used. 

This was the way a country blacksmith was seen re- 
moving that portion of an ax handle from the ax 
that remained in the eye, the break being close to the 
iron. The wood could not be driven out, and as nails 
had been driven in at the end, it could not be bored 
out. He drove the bit of sharp edge into some moist 
earth, and then built a fire around the projecting part. 
The wood was soon charred so that it was easily re- 
moved. The moist earth so protected the tempered 
part of the ax that it sustained no injury. 

Mary E. Tousey, on the study of insects in the Ameri- 
can Teacher, concludes that every insect has its use 
in the world. Many live very romantic lives — some are 
wanderers and some are social in their habits, all are 
wonderful. It is possible for us to discover the secrets 
of their lives and the mysteries of their homes, if we 
carefully study them. 

The Sanitary Enigneer, in reply to an architect's 
inquiry, how to obtain the ivory finish used so much 
for producing the colonial wood work effect, says that 
from five to seven coats of oil paint are applied. 
With the last two Japan varnish and ivory white are 
mixed, so as to ^ve the polish. Each coat of paint is 
rubbed down before the next is applied. With the 
last two coats, pumice stone is used for rubbing 
down. With cherry wood, five coats will do ; with pine, 
seven are needed to get the same finish. 

The American Exhibition in London has added to 
its attraction Buffalo Bill's Wild West show, which at- 
tracted such crowds at the Madison Square Garden, 
in this city, during the past winter. A correspondent 
writes that everything in the neighborhood of the 
exhibition is becoming Americanized. The shops are 
all labeled on the signs " The American Cigar Store," 
"The American Photographers," "The American Gro- 
cery," etc. 

The public will be greatly benefited if the scheme 
under consideration by the Hon. A. W. McLelan, Post- 
master-General, for creating a parcel post system be- 
tween Canada and the United States. At present there 
is no system whereby parcels can be sent direct to their 
destination. Ignorance of postal laws has caused 
much inconvenience to the department, as well as to 
thousands of people, who are daily being notified that 
their respective packages have finally reached the Cus- 
tom House. 



Tbe Relative Dlgestibtllty of the Gblef Alba- 
mtnolda. 

Dr. James Eraser has made a series of experiments 
{The Lancet) to determine the digestibility of various 
proteids. The substances experimented upon were : 
Raw albumen, serum and egg; cooked albumen, also 
serum and egg ; globulins, raw and cooked ; myosin ; 
derived albumen, viz., syntonin, alkali albumen, casein; 
vegetable albumen, impure gluten. Each of these was 
subjected to six hours' peptic digestion, then for six 
hours to pancreatic digestion. At the end of this time 
they were placed in a temperature of 176° F., and di- 
alysis was allowed to proceed for twenty-four hours. 
The author gives the result of his researches in a tabu- 
lated form, and estimates the amount of peptones dia- 
lyzed as nitrogen. The most digestible albuminoid 
was found to be cooked myosin; then came raw serum 
albumen, after which the order was as follows : syn- 
tonin, alkali albumen, raw egg albumen, casein, cooked 
egg albumen, cooked serum albumen, raw myosin, and 
gluten. It might have been expected that syntonin 
iroald have headed tb^ list, as it is paxtly digested be- 



forehand, yet it was not far from being ahead of the 
others. These results apply to the albuminoids after 
they had gone through the processes of peptic and 
pancreatic digestion, as well as dialysis. 

Each albuminoid substance was reduced to a dry 
solid state, and on taking the percentage relation be- 
tween the amounts dialyzed and the amount of albu- 
minoid actually used, it was found that in no case did 
fifty per cent of the dry solids pass through the dia- 
lyzer, this depending rather on the short period of dia- 
lysis than on imperfect peptonization. On examining 
the tables showing the amounts of nitrogen dialyzed 
in each stage of the experiment, it is seen that in no 
case did two per cent pass through the dialyzer during 
peptic digestion. The uncooked alUumens gave the 
highest peptic results, and syntonin next. Turning to 
tryptic digestion, cooked myosin heads the list, then 
the order is as follows : Raw serum albumen, raw egg 
albumen, syntonin, cooked serum albumen, raw 
myosin, caseine, gluten, and cooked egg albumen 
last. This experiment being conducted in an alka- 
line menstruum, those substances which are most 
easily soluble in an alkaline solution have naturally 
an advantage in digestion. Hence the high position 
of raw albumens and of syntonin. 

During the two stages of peptic and pancreatic di- 
gestion, peptones were formed more rapidly than 
they could pass away through the parchment paper, 
and accumulated in the dialyzers, so that when the 
ferment was killed by heating to 176° Fah., and dialy- 
sis was continued for twenty -four hours, a larger pro- 
portion of crystalloid matter passed through than in 
the former stages ; these peptones were both of peptic 
and tryptic formations, as in the case of those under 
the head of pancreatic digestion. ' The largest propor- 
tionate result was found in the case of cooked myosin, 
which was not far ahead of raw seram albumen ; 
then came cooked egg albumen, alkali albumen, case- 
ine, cooked serum albumen, raw egg albumen, raw 
myosin, and lastly gluten. Many of these albuminoids 
are not ordinarily used as foods ; for instance, serum 
albumen, raw myosin, syntonin,alkali albumen, though 
they are the most digestible of the albuminoids. 

By utilizing the results of these experiments, much 
valuable aid can be given to those who require good, 
nutritious diet for invalids unable to digest solid food. 
Beef tea, as ordinarily prepared, is of little nutritive 
value ; but if the white of an egg be mixed with a cup 
of beef tea and heated to about 160° F., the value of the 
beef tea is greatly enhanced. Again, if minced raw 
beef be just covered with very weak hydrochloric acid 
(four drops of acid to one pint of water) and left to 
macerate for the night, the liquid strained off and 
squeezed out of the flesh by wringing in a cloth eon, 
tains so much syntonin as to make it highly nutritious 
when neutralized ; such a liquid will remain clear after 
boiling to remove the raw flavor. 

In cases where the digestive powers are not in abey- 
ance, one may give by mouth or by enemata one or 
more of the various forms of peptonized foods or fluids 
that are now in the market. In cases where the diges- 
tive powers are lost in the stomach, but retained in the 
intestine, or where some obstruction to the passage of 
food into the stomach exists, the above experiments 
will give much help in treatment. The experiments 
with casein and gluten show that there are very few 
worse foods for a delicate stomach than the usual 
bread and milk ; whey is a mildly nutritive fluid, and 
easily digested. In cases where it is desired to feed the 
patient through the intestine, those substances found 
soluble in alkaline fluids, and therefore easily acted 
on by the pancreatic juice, viz., raw albumen, synto- 
nin, or alkali albumen, may be used alone or dissolved 
in some meat tea. 



Oliver Hoyt. 

One of the most respected and influential of the mer- 
chants and manufacturers in the leather industry of 
the country was Mr. Oliver Hoyt, of New York City, 
who died at his home in Stamford, Conn., May 5, from 
injuries received by a fall from his carriage two or three 
days previously. Mr. Hoyt was in his sixty-fourth 
year, and had been for more than forty years engaged 
in the leather business in New York. The firm of Hoyt 
Brothers, of which he was a member, was one of the 
largest manufacturers of sole leather in the world, 

I there being only two or three other firms which ap- 
proached them in the magnitude of their business. In 

! 1883 we published an illustrated description of a new 

' tannery then built by the Arm in Pennsylvania. Mr. 

I Hoyt served three terms as Senator in the Connecticut 
Legislature, and was an active member of the Method- 
ist Episcopal Church, with whose educational and 
missionary enterprises he was prominently identified. 
He was a director in the National Park Bank and in 
the Home fire and Phoenix insurance companies of 
New York. He leaves a widow and four sons. 



To keep postage stamps in the pocket or memor- 
andum book without sticking, a New Orleans Post 
Office clerk advises people to rub the sticky side' 
over tbe hair two or three times. The oil of the hair, 
coats the mucilage and prevents it from sticking. 
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VEGETABLE OBATEB. 
The body of the grater is a box formed by uniting 
two vertical end strips by means of upper side strips. 
Within the box is mounted a shaft carrying a cone- 
shaped block, to the base of which is secured a grater 
consisting of a metallic cup-shaped attachment, having 
either outwardly flaring or cylindrical sides. In the ' 
grater are punched holes, the sharpened projections of 
"which extend outward beyond the surface of the grater. 
To the tops of the vertical strips is secured a sectional 
cover, one section of which is rigidly connected to the 
strips, while the other rides upon extending arms and is 
held against the rigid section by springs, arranged as 
shown in the engraving. In the movable cover is an 
opening, and its under side is slightly cut away to ac- 
commodate the grater. One of the sections is provided 
"with downwardly -extending projections, that prevent 



may be easily and quickly raised 
Theophile 




FLATNEB'S VEGETABLE OBATEB. 

the entrance of material that would tend to clog the 
machine. The grater is driven by a crank shaft through 
suitable gearing. It may be clamped to a table or 
other support. It is rapid in operation, and can be 
easily cleaned. 

This invention has been patented by Mr. M. D. Plat- 
ner, of Virginia City, Montana. 



that the awning 
and lowered. 

This invention has been patented by Mr, 
Charron, of Kankakee, 111. 

* I « > » 

IHFBOVED HABBOW AND FITLVEBIZEB. 

The harrow is provided with vertical stationary teeth, 
between which are arranged revolving wheels, having 
teeth adapted to pierce clods and pieces of sod. The sides 
of the triangular frame are made in sections, whose ends 
are bent at an obtuse angle in opposite directions, to 
adapt them for attachment to frames in which the 
wheels revolve. The sides of the main frame are fur- 
nished with vertical teeth in the usual way. The teeth 
of the wheel are made longer than the others, and the 
bearings of the wheels are placed on the upper side of 
the frame. As the harrow advances, the greater length 
of the wheel teeth enables them to pierce clods before 
the latter come in contact with the two vertical teeth 
located on either side of the wheels. The radius of the 
wheels being greater than the length of the vertical 
teeth, the wheels revolve slowly, so that the clods are 
practically held nearly stationary while the contiguous 
vertical teeth advance. The latter thus come in con- 
tact with the clods on each side and tear and pulverize 
them as the revolving teeth pass slowly backward be- 
tween them. Another reason for placing the bearings 
of the "wheels above the frame is to make the draught 
of the harrow lighter than it would be if the wheels were 
smaller. Itt Order to prevent the harrow from operat- 
ing on the surface of the ground when being drawn to 
and from the field, each wheel is provided with a pro- 
tector, consisting of a flexible detachable tire having a 
series of funnel-shaped pockets, one for each tooth, at- 
tached to its inner side. When this protector is ap- 
plied to the wheels, they serve as ordinary supporting 
and transporting wheels. The wheels are provided 
with a limiting flange, which is a ring formed in sec- 
tions, one for each tooth, which are perforated midway 
between their ends for the passage of the teeth, the 
ends being united by bolts and nuts. 

This invention has been patented by Mr. Samuel 
Rothchild, of Pendleton, Oregon. 



DEVICE FOB OFEBATING AWNINGS. 

By means of the device here illustrated, the awning 
may be readily raised and lowered, and when raised it 




CHABBON'S DEVICE FOB OFEBATING AWNINGS. 

is wound upon a suitable roller, andthereby protected 
from the weather and prevented from creasing. At 
each side of the window are attached horizontal brackets 
carrying a roller provided with a flange at one end and 
a sprocket wheel at the other. The upper edge of the 
front section of the awning is attached to the roller, 
and the lower edge is held to the transvefse bar of a 
frame, whose side bars are pivoted to brackets secured 
to the building. The side pieces of the awning are 
held in engagement with the front, and the upper in- 
clined edge of each side piece is provided with an elastic 
strip, so that the side pieces automatically gather or 
fold upon themselves as the awning is hoisted up. The 
transverse roller is guided by friction rollers held in 
bearings beneath and in engagement with, centrally, 
the roller. These friction rollers are detachably sup- 
ported in a horizontal position by the entrance of their 
carrying frame in sockets attached to the wall above 
the window. For raising and lowering the awning, 
beveled gear wheels are journaled in an angular bracket 
secured to the side of the window frame near the sill. 
The shaft of one gear carries a sprocket wheel, around 
which and the sprocket wheel on the roller passes an 
endless chain. Each gear is provided with an integral 
post adapted to receive a key or crank. If found 
desirable, the outer gear may be dispensed with, as it is 
simply placed in connection with the inner gear for 
convenience. By turning these gears, it is evident 



musk Scented Gnats. 

To the list of sources of musk must be added a kind 
of gnat, order Hemiptera, class Reduvidse, genus Amu- 
lius (Stol.), which is so common in the bush at times as 
to fill the air with a musky odor. The source of the 
odor has hitherto been an enigma, but has at last been 
traced by Mr. A. Alder, of Caloundra, Queensland, and 
the insects classed by Mr. Tryon, of the Brisbane 
Museum. 

♦ I • > » • 

IHFBOVED HOBIZONTAL STATIONABT ENGINE. 

The engine here illustrated is designed especially for 
driving dynamos for electric lighting and for other uses 
requiring smooth and steady power, and is better on that 
account for general power purposes, and is cheaper per 
horse power than ordinary engines in first cost. All the 
parts of the engine are well proportioned, the bearings 
are large and amply provided with lubricating appara- 
tus, and the workmanship and material entering into its 
construction are excellent. The engine is so designed as 
to obtain more effective power from a given amount of 
fuel in proportion to first cost than any engine here- 
tofore introduced. Opportunities for observation of 
the practice working of the details of the engine have 
been offered by long practical tests in every day work. 
These have given good satisfaction, while the engines 
now in use in various works have proved to be strong, 
durable, and economical in fuel and repairs. 

This engine was designed and is manufactured by 
the Pennsylvania Diamond Drill Co., of Birdsboro, Pa., 
to whom all communications should be addressed. 



WATCH FOB THE BLIND. 
This watch is so constructed that the time may be 
told in the dark or by the blind. The works of the 
watch are covered below the hands by a plate, on which 
is formed a small dial. Each hand is formed with a 
knob or projection at its end, and over the hands is 
placed a concave disk, composed of several concentric 
annular rings spaced to form annular slots, in which 
the upwardly projecting knobs of the hands move, so 




BOTHCHILD'S IHFBOVED HABBOW AND FULVEBIZEB. 

that they can be felt by the finger through the slots, 
and their relative position on the dial determined by 
the sense of touch. The annular plates are united by 
four radial ribs, formed with upwardly curved bridge 
pieces to span the slots, so as not to interfere with 
the movement of the hands. Upon the outer surfaces 
of the plates are ribs, so that, in all, there are twelve 
ribs arranged at equal distances apart and marking the 
hours and five-minute divisions. The face of the watch 
is closed by a cover, which is a small crystal, through 
which the dial may be observed. To ascertain the time 
by the sense of feeling, the fingers are moved aroand 
the slots to find the knobs, when their location with 
reference to each other and to the XII. side of the dial 
will be found by counting the ribs, which can be easily 
done, so that with a little practice the hour and minute 
can be accurately told by this v^atch in the dark or by 
a blind person. 




ADAH'S WATCH FOB THE BLIND. 

This invention has been patented by Mr. Samuel F. 
Adam, of Middletown, Conn. 

< I ■ > ^ 

The American AgHculturist presents to its readers, 
on a sheet 12X19 in., a beautifully executed picture of 
the late Henry Ward Beecher. It is made directly 
from a negative taken by a well-known portrait artist 
after Mr. Beecher's latest return from Europe, and 
brings out all the details with a fidelity such as is at- 
tained only in this way of making pictures. The dis- 
tinguished preacher and orator was always a hard 
worker, and this picture, among the latest of the many 
that were taken of him, indicates that his force and 
power remained substantially undiminished to the 
la^t. 




IHFBOVED HOBIZONTAL STATIONABY ENGINE. 
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IHFBOTED LAUF POST. 
This lamp post is designed principally for street 
lighting purposes in cities and towns. It is composed 
of two sections, the upper end of the lower one of which 
is formed with a flange fitting in an inverted cup- 
shaped flange on 
the upper section, 
the two being 
held together by 
bolts passed 
through the 
flanges. The 
lower length ex- 
tends partly into 
the ground, and is 
of cylindrical 
form, with ribs 
east on its exte- 
rior to give 
strength and 
shape. The up- 
per part is cylin- 
drical, and form- 
ed with transverse 
openings, and is 
artistically orna- 
mented. The up- 
per end bends in 
the form of a half 
or part circle, in 
order that the at- 
tached gas lamp 
may hang over 
the center of the 
side walk, out of 
line or i n t e"r - 
ference with tel- 
egraph or other 
poles, shade trees, 
or other obstructions. The lower section forms a 
capacious gas chamber, connected with the top of 
which is a pipe leading through the upper section to 
the gas jet. The lower end of this pipe is provided 
with a stop cock. By this construction there will be 
no freezing or choking of the gas, on account of the 
large volume of gas contained in the chamber, and as 
the gas wheii not being used is turned off from the 
upper section of the post. When the gas is burning, 
the current established will keep the gas in the pipe 
from stopping or freezing. The gas is thus .prevented 
from stopping or freezing, both when turned on and 
off. By the downward bend given to the post and pipe 
at the top, the pipe is extended to pass over the flame 
down through the lamp, thereby causing the gas to be 
highly heated and materially increasing its illuminat- 
ing power. The position of the stop cock is such that 
a ladder is not necessary in order to light or extinguish 
the gas. The upper length of the post may be made 
more ornamental than usual and cheaper, as all ex- 
pensive core work in its construction is avoided. 

This invention has been patented by Mr. Martin N. 
Diall, of Terre Haute, Indiana. 




FOLDING AND FASTING MACHINES. 
After a long series of experiments, the Manly & 
Cooper Manufacturing Company, of Philadelphia, Pa., 
has perfected a practical and efficient paster and folder, 
an announcement which we are sure will be a most 
welcome one to all whose business it is to bind books 
iand pamphlets. This machine is liot offered as an ex- 
periment, but after practical use by manufacturers. It 



not only folds the sheets, but does the pasting be- 
fore the sheet leaves the table, and in such way that 
the operator sees that every sheet is thoroughly pasted 
before it is folded. The great value of this feature is 
readily understood by all who have been embarrassed 
by the negligence and |carelessness of workpeople or 
by the poor performance of their machines, when the 
putting on of too much or too little paste, or its un- 
even distribution, have heretofore been frequent cause 
of complaint against machine folding in all flrst-class 
work. Only one paste cup is used, and the trouble 
of a fountain is saved, while the simplicity of the me- 
chanism secures high 
speed and ready ad- 
j ustment. 

The machine can 
be used with or with- 
out the paster, and 
it can be furnished 
without the pasting 
attachment, to be 
used as a book or 
pamphlet folder 
only. It folds either 
to register or to mar- 
gin, making one, two, 
three, or four folds, 
thus producing sec- 
tions of four, eight, 
sixteen, or thirty -two 
pages, and with 
greater accuracy 
than if done by hand, 
and the cost is re- 
duced about five- 
sixths. The floor 
space occupied by 
the machine is small, 
and its capacity is 
from 1,200 to 1,600 
sheets an hour from 

a 16 page folder with one operator, or 1,000 to 
sheets for a 33 page folder. 

Simplicity of mechanism is a great desideratum, and 
it has been the aim of the manufacturers to simplify 
construction, so that any one can readily understand 
and adjust any part of the machine. The ease of 
adjustment and the attachment of a micrometer scale 
allow the machine to be changed without delay, and 
give an exactness of execution which is unequaled. 

In addition to a paster, the folding machine is fitted 
with a coverer when desired, by which the covers are 
put on pamphlets before they leave the machine, and 
another handling is thus saved. 

A reference to the cut shows the action. The sheet, 
laid flat on the table and held in place by the points 
or margin guides, is struck by a knife on the curved 
arm and carried through the slit to be taken by tapes 
along to a knife at right angles to the first knife. Here 
the second blow is given, and the sheet, folded in two 
pages by the first knife, is now folded in four pages by 
the second Iknife, and caught by the tapes and car- 
ried back on a lower level, each cutting doubling the 
number of pages until the required fold is made, 
when the folded sheet is placed with its fellows in 
the trough and is ready to bind, or if the pasting and 
covering attachment has been used, it is ready for dis- 
tribution to the book stalls. 



drills from trash and grass, which greatly impede 
the progress of the drill when it is used for sowing 
grain upon land aboundingin stalks, or what is known 
as " crab grass." In ordinary drills four or more hinged 
carrying arms and attached shoes are arranged at 
equal distances upon each side of the pole. In this im- 
provement each shoe is provided with a clearing at- 
tachment. Upon the upper face of the forward beam 
of the frame of the drill are secured standards that 
form bearings for two longitudinal levers having cen- 
tral angular arms projecting outward, and by means 
of which the levers may be conveniently operated by 




MITCHELL'S CLEABING ATTACHMENT FOB GBAIN DBILLS. 
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CLEABING ATTACHMENT FOB GBAIH DBILLS. 
The object of this attachment is to free the shoes of 




the driver with his feet. The outer ends of horizontal 
twisted arms, one for each shoe, are fastened to the 
levers and their inner ends are pivotally attached to 
a connecting bar, consisting of one or two bars, made 
to extend at an inclination forward to a point near 
the front beam of the frame, and to a pivotal con- 
nection with a clearing bar. The clearing bars are 
fulcrumed upon pins of adjustable plates bolted to the 
carrying bars, which are preferably formed of two 
thin bars. The free end of each clearing bar is bent 
downward .ind formed with an upward curve, in order 
to permit it to pass readily over obstructions and 

1 




FOLDING AHD PASTING MACHINE. 



GABDNEB'S VIOLIN TITNING FEG. 

[fob desckiption see page 309.] 

prevent entanglement with the grass. When, in the 
use of a drill provided with this attachment, the shoes 
become clogged by grass or other refuse, the driver 
presses upon either or both of the angular arms or 
treadles of the levers with his feet, and thereby causes 
the shoes to rise from the ground, the clearing bars 
being simultaneously pressed upon the obstruction 
and clearing the shoes. When the levers are released, 
the shoes will drop to the ground of their own weight, 
and the clearing bars will be returned to their normal 
position, a little above the ground. A spring may, if 
thought desirable, be arranged to assist in the return 
of the clearing bars. 

This improvement, which is the invention of Mr. 
William H. Mitchell, of Horse Cave, Ky., may be at 
tached to any hoe drill. 

< < ■ > > 

A GIG^A^TIC Gas Well.— The largest gas well in 
the world has just been discovered at Fairmount, 
Indiana. The test of Professor Orton, State Geolo- 
gist of Ohio, shows that it is flowing nearly twelve 
million cubic feet per day. 
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Tbe National Academy of Sciences— A Hiatorlcal 
Sketeb. 

BT MAKCUS BENJAVnr, 

Soon after the beginning of the civil war, numerous 
questions of importance, requiring a scientific solution, 
came before the national government. A new explosive 
was submitted to the War Department, a new monitor 
to the Navy Department, and, indeed, from all direc- 
tions came suggestions, many of which demanded an 
official investigation. The scientific experts of the gov- 
ernment, prominent among whom were Alexander 
Dallas Bache, superintendent of the Coast Survey, and 
Joseph Henry, secretary of the Smithsonian Institution, 
were in frequent consultation with the leading heads 
of the departments. 

Recognizing the advantage to be derived from the 
active co-operation of men of science, many of whom, 
being specialists, could readily furnish desired informa- 
tion at once, the idea of a national academy of sciences, 
lilie the Royal Society of England and the Academy of 
Sciences of Prance, was urged upon the government. 

The duties of this new body were to include, when- 
ever called upon by any department of the government, 
the investigation, examination, experimenting, and re- 
port upon any subject of science or art, the actual ex- 
penses of such work and report to be paid from appro- 
priations which may be made for the purpose ; but the 
academy was to receive no compensation whatever for 
any services rendered to the United States govern- 
ment. Its membership was to consist of not more than 
fifty ordinary members, who must be citizens of the 
Dnited States. Subsequently, the limitation to mem- 
bership was removed, and it was decided to admit fifty 
foreign associates. 

An act was passed through Congress on March 3, 
1863, incorporating the National Academy of Sciences, 
and the first meeting was held in New York, beginning 
on tlie 22d of April, 1863. Superintendent Bache was 
chosen president, and an organization effected by the 
adoption of a constitution. Among the important pro- 
visions of the latter was that the academy shall hold 
one stated session in each year in the city of Washing- 
ton, on the third Tuesday in April, and another may be 
held at such place and time as the council may direct. 
The later, called the scientific session, was at first 
called during August, but is now convened in Novem- 
ber, has been held in New Haven, Conn. ; Northamp- 
ton, Mass. ; Hartford, Conn. ; Cambridge, Mass. ; New 
York, N. Y. ; Philadelphia, Pa. ; Newport, R. I. ; and 
Albany, N. Y. The constitution gives power to the 
presiding officer to appoint all committees, among 
which are those " On Ways and Means to provide a 
Fund for the Academy," "On Weights, Measures, and 
Coinage," " On the Election of Foreign Associates," 
" To Co-operate with the National Board of Health," 
" On Publications of the Academy," and " On the Re- 
lation of the Academy to the Government ; " and also 
to refer investigations required by the government of 
the United States to members specially conversant with 
the subjects, with request to report thereon to the 
academy at its session next ensuing. Among such com- 
mittees of recent standing are those " On Reserving 
Public Lands on and near Mount Whitney, California, 
for Scientific Purposes," " On Questions of Meteorologi- 
cal Science and its Applications," " To Report on the 
Triangulation to Connect the Atlantic and Pacific 
Coasts," " On the Investigation of Glucose for the De- 
partment of Internal Revenue," "On the Total Eclipse 
of 6th of May, 1883," "On the Organization of National 
Surveys and Signal Service," and " On Customs Duty 
on Philosophical and Scientific Apparatus." Many of 
these committees remain in force for years, or until the 
purpose for which they were appointed has been ac- 
complished. 

Any attempt to review the work performed by the 
academy is naturally out of the question, but as an 
illustration of how it is executed a brief description of 
its action in reference to the " customs duty on philo- 
sophical and scientific apparatus " may be made. The 
Secretary of the Treasury, finding that great difficulty 
was experienced by appraisers in customs in determin- 
ing what instruments and other articles were entitled 
to classification for duty as " philosophical apparatus 
and instruments," referred the matter to the academy, 
with a request that a list be reported comprising the 
different articles which properly come within the scope 
of such title. A committee, consisting of Prof. George 
J. Brush, of Yale College ; Prof. Wolcott Gibbs, of 
Harvard University ; Dr. Samuel H. Scudder, of Cam- 
bridge, Mass. ; Prof. Simon Newcomb, of the " United 
States Nautical Almanac " office, Washington, D. C. ; 
and Prof. George F. Barker, of the University of Penn- 
sylvania, reported that, " First, an instrument is 
philosophical, not in consequence of its special con 
struction or function, but in consequence of the uses to 
wliich it is to be put, and many instruments may be 
put both to uses which are philosophical and to uses 
which are purely industrial or commercial. Secondly, 
the number of different kinds of philosophical appara- 
tus is so great, and new kinds are so constantly added, 
that an exhaustive enumeration is impracticable." 
This statement was duly transmitted to the Secretary 
of Treasury by tbe president of the academy. 



The academy has received by bequest the property 
of Alexander D. Bache, in trust, the income to be de- 
voted to the prosecution of research in physical and 
natural science by assisting experimentalists and ob- 
servers, and the publication of the results of their in- 
vestigations. From this fund there is derived an 
annual income of $4,500, which is devoted to a mag- 
netic survey of the United States, under the direction 
of a committee of the academy. On the death of Joseph 
Henry, in 1878, a sum of $40,000 was left to the academy, 
concerning the disposition of which nothing has as yet 
been done. In 1880, there was received from the estate 
of James C. Watson an amount equivalent to nearly 
$14,000, from the interest of which a medal is to be pre- 
pared to be awarded to the person in any country who 
shall make any astronomical discovery or produce any 
astronomical work worthy of special reward and con- 
tributing to the progress of astronomy. Two years 
later, on the death of Henry Draper, his widow pre- 
sented to the academy $6,000 for the establishment of 
a gold medal, to be awarded every two years to the 
individual, in this or any country, who makes the most 
important discovery in astronomical physics, the value 
of the medal to be $300. The sum of $8,000 was placed 
at the disposal of the academy by the widow of 
J. Lawrence Smith, as a memorial fund to promote 
the study of meteoric bodies. 

It is customary among the members of the academy 
to read papers at their meetings descriptive of some 
investigation or discovery with which they have been 
engaged during the year. A notice of such a communi- 
cation must first be given to the secretary, and the 
academy does not hold itself responsible for the facts 
or opinions expressed by the author, but considers 
itself responsible only for the propriety of the paper. 
In the annual report of 1883, a list of the titles of 777 
papers is given, which have been read at meetings. 
This number was increased by forty-nine in 1884, and by 
forty-four in 1885, and by fifty in 1886; we have a grand 
total of 920, or very nearly 1,000 papers presented to 
the academy since 1864. This list includes not only 
memoirs by members of the academy, but also papers 
on the researches of other scientists, who have been 
invited to attend the sessions. 

The publications of the academy are of three kinds 
— annual reports, memoirs, and biographical memoirs. 
Of these the first are transmitted each year to the 
president of the senate, and are published as octavo 
pamphlets containing the proceedings of the meeting 
held, list of papers read, and an appendix ^fiiag the 
special reports of the committees appointed to consider 
subjects referred to the academy by the departments. 
The memoirs are a series of quarto volumes containing 
valuable contributions to science, made by the qiem- 
bers, and originally presented to the academy in the 
form of papers, read at its sessions. Two complete 
volumes and part of a third have already been issued. 

The officers are chosen for a term of six years, and 
the first president, as has been stated, was Alexander 
D. Bache. He was succeeded on his death, in 1868, by 
Joseph Henry, who then held office until 1878. William 
B. Rogers followed, and on his death, Othniel C. Marsh 
became president. The present officers are, besides 
Prof. Marsh as president, Simon Newcomb, vice-presi- 
dent ; Wolcott Gibbs, foreign secretary; Asaph Hall, 
home, cjid John H. C. Coffin, treasurer. 

The membership of the academy now includes some 
ninety-eight scientists. A full list is herewith given, 
which is taken from the official register of June, 1886. 
Cleveland Abbe, meteorologist at the U. S. Signal 
Service Office, Washington, D. C; Gen. Henry L. 
Abbot, of the topographical engineers, in command of 
the station and school at Willet's Point, N. Y. ; Alex- 
ander Agassiz, naturalist, and considered the best 
authority in the world on certain forms of marine life ; 
J. Asaph Allen, curator of animals and birds at the 
American Museum of Natural History, New York; 
Spencer F. Baird, naturalist, and secretary of the 
Smithsonian Institution, Washington, D. C. ; George 
F. Barker, professor of physics at the University of 
Pennsylvania, Philadelphia, Pa.; Frederick A. P. 
Barnard, president of Columbia College, New York; 
Col. William H. C. Bartlett, professor of natural 
sciences and experimental philosophy at the U. S. 
Military Academy until 1871, since when he has lived in 
retirement at Yonkers, N. Y. ; Alexander Graham Bell, 
inventor of the telephone, Washington, D. C. ; Dr. 
John S. Billings, compiler of the " Index Catalogue of 
the Surgeon-General's Office," Washington, D. C; Wil- 
liam H. Brewer, agricultural chemist, and Norton pro- 
fessor at the Sheffield Scientific S<^ool, New Haven, 
Conn. ; William K. Brooks, naturalist, and professor of 
morphology at the Johns Hopkins University, Balti- 
more, Md.; Dr. Charles E. Brown-Sequard, physiolo- 
gist, and professor of experimental medicine in the Col- 
lege of France, Paris; George J. Brush, mineralogist, 
and director of the Sheffield Scientific School of Yale 
University, New Haven, Conn.; Charles F. Chandler, 
professor of chemistry at Columbia College and dean 
of the faculty at the School of Mines, New York; John 
H. C. Coffin, senior professor of mathematics of the U. 
S. Navy, on the retired list, and formerly in charge of the 
" Americaii Ephemeris and Nautieal Almanae," Wash- 



ington, D. C. ; Gen. Cyrus B. Comstock, of the engineer 
corps, and superintendent of the geodetic survey of the 
northern and northwestern lakes. New York; Josiah P. 
Cooke, professor of chemistry at Harvard University, 
Cambridge, Mass.; Edward D. Cope, naturalist and 
paleontologist, connected with the U. S. geological sur- 
vey, Philadelphia, Pa.; Elliott Cones, naturalist and 
professor of biology in the Virginia Agricultural and 
Mechanical College, Washington, D. G.\ James M, 
Crafts, chemist, and formerly professor at the Massa- 
chusetts Institute of Technology, Boston, Mass.; 
Dr. John C. Dalton, physiologist and president of the 
College of Physicians and Surgeons, New York; Ed- 
ward S. Dana, mineralogist and assistant professor of 
natural philosophy and astronomy at Yale University, 
New Haven, Conn. ; James D. Dana, mineralogist and 
Silliman professor of mineralogy and geology at Yale 
University, New Haven, Conn. ; George Davidson, as- 
sistant on the U. S. Coast Survey, and in charge of 
Davidson Observatory, San Francisco, Cal.; Capt. 
Clarence E. Dutton, connected with the U. 8. Geo- 
logical Survey, Washington, D. C; James B. Eads, 
civil engineer and builder of St. Louis Bridge; William 
G. Farlow, professor of cryptogamic botany at Har- 
vard University, Cambridge, Mass.; William Ferrel, 
meteorologist and late connected with U. S. Signal Ser- 
vice, Kansas City, Mo. ; Frederick A. Genth, chemist 
and professor of chemistry and mineralogy at the Uni- 
versity of Pennsylvania, Philadelphia, Pa. ; Josiah W. 
Gibbs, physicist and fft-ofessor of molecular physics at 
Yale University, New Haven, Conn. ; Wolcott GibbSi 
chemist and Rumford professor <^ the application of 
the useful arts t o life at the Lawrence Scientific School 
of Harvard University, Cambridge, Mass.; Grove K. 
Gilbert, geologist of the U. S. Geological Survey, 
Washington, D. C; Theodore N. Gill, ichthyologist 
and connected with the Smithsonian Institution, 
Washington, D. C; Benjamin A. Gould, astronomer 
and late director of the Cordova Observatory, Argen-i 
tine Republic, Cambridge, Mass. ; Asa Gray, the Nestor 
of American botanists, and professor of botany a| 
Harvard University, Cambridge, Mass.; Arnold Hague, 
geologist, in charge of the Yellowstone division of the 
U. S. Geological Survey, Washington, D. C; Asaph 
Hall, astronomer at the U. S. Naval Observatory and 
discoverer of the moons of Mars, Washington, D. C. ; 
James Hall, paleontologist and director of the New 
York State Geological Survey, Albany, N. Y. ; Ferdi- 
nand V. Hayden, late geologist of the Montana diyision 
of the U. Si Geological Survey, Philadelphia, Pa.; 
Eugene W. Hilgard, professor of agricultural chemistry 
at the University of California, Oakland, California ; 
Julius E. Hilgard, late superintendent of the United 
States Coast Survey, Washington, D. C. ; George W. 
Hill, astronomer and assistant at the office of the 
"Nautical Almanac," Washington, D. C. ; Edward 8. 
Holden, astronomer and president of the University 
of California, also director of the Lick Observatory, 
Berkeley, California ; T. Sterry Hunt, scientist and 
president of the Royal Society of Canada, Montreal, 
Canada ; Alpheus Hyatt, naturalist and curator Bos- 
ton Society of Natural Science, Boston, Mass. ; Charles 
L. Jackson, Cambridge, Mass., professor of organic 
chemistry at Harvard University; Samuel W. Johnson, 
chemist and director of the Connecticut State Board 
of Agriculture, also professor of theoretical and agri- 
cultural chemistry at Yale University, New Haven, 
Conn. ; Clarence King, geologist and late in charge of 
the United States Geological Exploration of the 40° 
parallel in New York ; Samuel P. liangley, astronomer 
and assistant secretary of the Smithsonian Institution, 
Washington, D. C. ; Joseph Leidy, naturalist and pro- 
fessor of anatomy at the University of Pennsylvania, 
Philadelphia, Pa. ; J. Peter Lesley, geologist and chief 
of the Geological Survey of Pennsylvania, Philadel- 
phia, Pa. ; John Le Conte, physicist and professor of 
physics and industrial mechanics in the University of 
California, Berkeley, Cal. ; Joseph Le Conte, geologist 
and professor of geology and natural history in the 
University of California, Berkeley, Cal. ; Leo Les- 
quereux, makes a specialty of fossil botany, and his 
work appears in the reports of United States and 
State Geological Survey reports, Columbus, O. ; Miers 
F. Longstreth, Derby, Pa. ; Elias Loomis, mathema- 
tician and professor of natural philosophy and as- 
tronomy at Yale University, New Haven, Conn. ; 
Joseph Lovering, physicist and professor at Har- 
vard University, Cambridge, Mass. ; Theodore Lyman, 
naturalist and commissioner of inland fisheries ot 
Massachusetts, Cambridge Mass. ; Othniel C. Marsh, 
paleontologist and curator of the Peabody Museum 
of Yale University, New Haven, Conn. ; Alfred M. 
Mayer, professor of physics at the Stevens Institute of 
Technology, Hoboken, N. J. ; General Montgomery C. 
Meigs, of the United States Engineers, now retired, 
Washington, D. C. ; Henry Mitchell, in charge of the 
Eastern division of the United States Coast Survey, 
Boston, Mass. ; Dr. S. Weir Mitchell, noted for his re- 
searches in serpent poisons, nerve physiology, and sim- 
ilar subjects, Philadelphia, Pa. ; Edward S. Morse, 
naturalist, late professor at the University of Tokio, 
Japan, Salem, Mass. ; Henry Morton, physicist and 
president of the Stevens Institute of Toshnology, 
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Hoboken, N. J. ; John S. Newberry, professor of 
geology and paleontology at the Columbia College 
School of Mines, and late State geologist of Ohio, New 
York; Simon Newcomb, astronomer and superintend- 
ent of " Nautical Almanac," Washington, D. C. ; 
Hubert A. Newton, mathematician and professor of 
mathematics at Yale University, New Haven, Conn. ; 
General John Newton, late chief of the corps of engi- 
neers, U. 8. army, and commissioner of public works. 
New York ; James E. Oliver, professor of mathe- 
matics at Cornell University, Ithaca, N. Y. ; Alpheus 
S. Packard, naturalist and professor of natural his- 
tory at Brown University, Providence R. I. ; Charles 
S. Pierce, late assistant and acting superintendent. 
United States Coast Survey, Washington, D. C. ; 
Charles H. F. Peters, astronomer and director of the 
Litchfield Observatory, Clinton, N. Y. ; Edward C. 
Pickering, astronomer and director of the Harvard 
Observatory, Cambridge, Mass. ; Raphael Pumpelly, 
geologist, and has had charge of the Missouri State 
geological survey, and the transcontinental survey of 
the Northern Pacific Railway, Newport, R. I. ; Fred- 
erick W. Putnam, ethnologist -and curator of the Pea- 
body Museum, Cambridge, Mass. ; Ira Remsen, professor 
of chemistry at the Johns Hopkins University, Balti- 
more, Md. ; Fairman Rogers, engineer, and formerly 
lecturer on mechanics at Franklin Institute, and pro- 
fessor of civil engineering at the University of Penn- 
sylvania, Philadelphia, Pa. ; William A. Rogers, Cam- 
bridge, Mass. ; Ogden N. Rood, physicist and professor 
of physics at Columbia College, New York ; Henry A. 
Rowland, professor of physics at the Johns Hopkins 
University, Baltimore, Md. ; Lewis M. Rutherfurd, 
astronomer, New York ; Charles A. Schott, connected 
with the United States Coast Survey, Washington, 

D. C. ; Samuel H. Scudder, naturalist, and late editor 
of Science, Cambridge, Mass. ; William Sellers, min- 
ing engineer, Philadelphia, Pa. ; Sidney I. Smith, 
professor of comparative anatomy at Yale University, 
New Haven, Conn. ; John Trowbridge, professor of 
physics at the Lawrence Scientific School of Harvard 
University, Cambridge, Mass.; William P. Trowbridge, 
professor of engineering at the Columbia College 
School of Mines, New York, N. Y. ; James H. Trum- 
bull, philologist and superintendent of the Watkinson 
Library, Hartford, Conn. ; Addison E. Verrill, natural- 
ist and professor of zoology at Yale University, New 
Haven, Conn. ; Francis A. Walker, statistician, late 
superintendent of the census, and president of the 
Massachusetts Institute of Technology, Boston, Mass. ; 
Dr. Horatio C. Wood, professor of materia medlca, 
pharmacy, and general therapeutics, and clinical pro- 
fessor of nervous diseases of the University of Penn- 
sylvania, Philadelphia, Pa. ; A. H. Worthen, geologist, 
and in charge of the State Survey of Illinois, Spring- 
field, 111. ; Arthur W. Wright, physicist and professor 
of molecular physics and chemistry at Yale University, 
New Haven, Conn. ; Charles A. Young, astronomer 
and professor of that branch at the College of New 
Jersey, Princeton, N. J. 

The foreign associates, limited to fifty members, in- 
clude : John C. Adams, astronomer, discoverer of 
Neptune, Cambridge, England ; Sir George B. Airy, 
astronomer royal ■ of England, Greenwich, England ; 
Arthur Auwers, astronomer, Berlin, Germany; Joseph 
L. F. Bertrand, mathematician, Paris, France ; Pierre 

E. M. Bertholet, chemist, Paris, France ; Jean B. J. D. 
Boussingault, chemist, Paris, France ; Robert W. Bun- 
sen, chemist, Heidelberg, Germany ; Hermann Bur- 
meister, naturalist, Buenos Ayres, S. A. ; Arthur Cay- 
ley, mathematician, Cambridge, England ; Michel E. 
Chevreul, chemist, Paris, France ; Rudolph Clausius, 
physicist, Bonn, Germany ; Alphonse De CaudoUe, 
botanist, Geneva, Switzerland ; Baron Hermann v. 
Helmholtz, physicist, Berlin, Germany ; Thomas H. 
Huxley, naturalist, Loudon, England ; Sir Joseph D. 
Hooker, botanist, Kew, England ; Gustav R. Kirch- 
hoff, physicist, Berlin, Germany ; Rudolf Albert von 
Kolllker, physiologist, Wurzburg, Germany ; Theodore 
von Oppolzer, astronomer, Vienna, Austria ; Richard 
Owen, anatomist, London, England; Louis Pasteur, 
chemist, Paris, France ; Ferdinand v. Richthofen, ge- 
ologist, Berlin, Germany ; George G. Stokes, mathe- 
matician, Cambridge, England ; Otto N. von Struve, 
astronomer, St. Petersburg, Russia; James J. Sylvester, 
mathematician, Oxford, England ; Sir William Thom- 
son, Glasgow, Scotland ; Rudolph von Virchow, anato- 
mist, Berlin, Germaay. 
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Belattve Cost of Water and Steam Power. 

A subscriber at Portland, Ore., writes to the Lumlfer 
Trade Journal, and wants to know " whether it is 
cheaper to run a saw mill by water or steam power." 
He further says : " I am about to engage in a large en- 
terprise at a point in Washington Territory where 
there is abundant water power, but sometimes the 
river falls low, and is not available for a steady 
manufacturing business. Had I betterrely upon steam 
power or water power ; which, in the end, is the 
cheapest ? " 

In reply, the editor says that the' water equipment at 
Lowell, Mass., was for canals and dams $100, and for 
wheels, etc., another |100 pec horse power. But this 



as a first experiment was more costly than a similar 
experiment need be. At Saco, Me., the expense in- 
curred was $165 per horsepower; but at a later period, 
for turbines with high heads, the expense would be less. 
A construction and equipment, solidly carried out, with 
the latest improvement in wheels, would not cost over 
$200 per horse power (probably less) under favor- 
able circumstances. If we remember correctly, an 
estimate at Penobscot, Me., was for $112.50 per horse 
power. If the construction be with wooden dams, and 
the equipment with lower grade wheels, then the 
cost woiild be less than $50 per horse power ; and al- 
though the construction would be less permanent than 
the more solid, it would outlast any steam apparatus. 
On the other hand. Fall River (Mass.) estimates of 
steam equipment, exclusive of foundations and engine 
houses, run from $1C0 to $115 per horse power. A 
Boston authority gives $110 for nominal 300 horse power 
and "upward, inclusive of foundations and masonry. 
Similarly a Portland (Me ) authority places It at $100 per 
horse power for nominal 300 horse power. 

* < t > » • 

A FEBFETVAL HOTION MACHINE-WILL IT V/OBKf 
• I herewith send you my thoughts on a perpetual mo- 
tion arrangement that I have never noticed in print. 
It is very simple, and I would very much like to see it 
illustrated and commented upon by you. 

I use a tubular tank, in which the balls to be used 
just fit. The power wheel is arranged to catch these 
balls, and the turning of the wheel by the weight of the 
balls is the power produced. 

The tube is filled one side with water and the other 
side with enough mercury to force the water up to the 

top of column. In_ 
the figure, A is mer- 
cury, a nd B the 
water. The balls to 
be used are made of 
iron, with an air tight 
chamber filled with 
gas to make them 
float in water. 

The machine is sup- 
posed to operate in 
this way : The balls 
are started on mer- 
cury side. Several 
will be needed to 
force the first ball 
through the mercu- 
ry, but the moment 
it has passed the cen- 
ter it will rise to the 
top of column of 
water. The next com- 
ing balls will force it 
out until it rolls off on to the proper place on the 
power wheel. Here the balls exert their weight, turn 
the wheel, and then drop back into starting channel to 
force the ones ahead of it through the mercury back 
into the water again. 

If each ball weighs say ten pounds, it seems as if 
there would be enough weight to force it through the 
mercurj' into the water, and then it would at once rise 
up higher than from where it started. 

The difference of power seems to be the weight of the 
ball on one side and the buoyancy of the same ball on 
the other, but I am afraid that the mercury is so 
dense that the amount of weight needed to force the 
first ball through the mercury will just balance the 
weight of the column of water. If we take two tubes, 
partly fill the one with water, and the other partly fill 
with just enough mercury to balance each other. Now, 
if we take iron balls that will float, and place the balls 
one over the other in each tube, which one will require 
the greatest number of balls to force the flrst ball to 
the bottom ? Can this be determined by science, or 
must it be found out by experiment ? 
New Albany, Ind. Hbnrt A. GOETZ. 

[The writer of the above communication outlines 
pretty clearly the fallacy. With regard to the question 
at the end of the letter, we reply : The same number 
of balls will be required to force the first ball to the 
bottom, whether through mercury on one side or 
through mercury and water on the other side. The 
amount of weight required to force the first ball 
through the mercury will just balance the increased 
pressure due to displacement of the water or additional 

raising of the height of its column. — Ed.] 

• ■ i^ < ■ > ^ 

Telegrapb IVlres In Jiew Orleans. 

The city of New Orleans is about to adopt a system 
of Colonel Flad for overhead wires. This consists in 
erecting tall towers at the street corners, which will 
carry the wires over the roofs. The system will be 
under the supervision of the Commissioner of Public 
Works, and the older method of running the wires, 
telegraphic, telephonic, and electric lighting, on poles 
will be abolished. The towers will be classified for the 
different classes ot wire ; and the wires are not to be 
less than 10 ft. abot'e tjte roofs. The Star Iron Tower 
Company, of Fort Wayne, has received" an order for 
324 toweitf. 
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Casting Steel Sblps. 

To the Editor of the Scientific American : 

Being greatly interested in our coast defenses, I would 
like to make a suggestion, after reading Sir Henry 
Bessemer's proposal to cast in situ the whole face of a 
fort. Why not cast the hulls of our new war vessels ? 
There are no insurmountable obstacles in the way, and 
the plant once established could be used for a hundred 
or more vessels, which, when cast, could be cleared and 
floated away to be finished, the moulds replaced and 
another cast in the same moulds. R. GlbASON. 

Egan, Dakota. 



Slneular ITpbeavals. 

To the Editor of the Scientific American : 

About three years ago, a company was constructing 
a wharf at Pyramid Harbor, Chilcat Inlet. The bottom 
was covered with silt to the depth of about 10 feet, lying 
on a bed of cement or gravel from 8 to 12 inches thick. 
Under it is a bed of clay or blue mud. 

The piler, on being driven through the cement, 
would be thrown up with great violence. She was 
thrown on top of the wharf (that part finished), over 
30 feet above the water, it being at low tide, and the 
rise and fall is about 16 feet. Another time, a pile was 
driven, and in the gin, with the monkey on it. It was 
thrown out with such force as to raise the monkey to 
the top, a distance of 60 feet. The weight of the 
monkey was 1,500 pounds. 

To me it was such an uncommon occurrence, and can 
be so easily substantiated by respectable parties, the 
contractor, and the members of the corporation for 
whom the wharf was constructed, I consider it worthy 
of notice. W. H. Woodcock. 

Fort Wrangel, Alaska, April, 1887. 



TIOLIN TTTNING FEG. 

The barrel of this peg may be turned to take up any 
undue amount of slack that there is in the string con- 
nected to the peg, after which the necessary fine ad- 
justment may be obtained by turning the barrel, 
through the medium of a worm gear. On a tapered 
wooden core formed at one end with a head or thumb- 
piece is placed a metallic sleeve formed with an annu- 
lar flange, against which fits a plate formed with a 
number of apertured ears, through which pass screws 
connecting the peg with the instrument. Against the 
face of the plate is placed a gear, engaging with which 
is a worm carried by a short vertical shaft supported 
in bearings extending outward from the plate. The 
gear is formed with an internal ratchet, Fig. 2, engaged 
by a pawl mounted in a transverse recess formed in the 
core and pushed into engagement with the teeth by a 
spring. In order that the pawl may be withdrawn 
from the teeth, it is formed with an aperture, which is 
entered by an eccentric projection formed upon a bar 
fitted within the core. Fig. 3, and held in position by a 
pin entering a groove formed in the bar. The end of 
the string, in connection with which the peg is em- 
ployed, is passed through an aperture in the core and 
sleeve, and the slack is taken up by turning the key, 
the pawl being pressed inward against the tension of its 
spring. When a tension approaching that required 
for a proper tuning of the instrument has been impart- 
ed to the string, the required accurate tension is ob- 
tained by turning the vertical shaft. If the string 
should break, it may be stripped from the peg by turn- 
ing the bar so that its eccentric projection will force 
the pawl against the tension of its spring; and when 
the pawl has been forced out of engagement with the 
ratchet, the string may be grasped and pulled from the 
barrel of the peg, the parts being then free to turn in 
either direction required. 

This invention has been patented by Mr. James H. 
Gardner, of Elkhart, Indiana. 



Anotber Remarkable Torpedo Boat. 

In our paper for April 23 last we gave an account of 
a new torpedo boat built in London for the Italian 
government, 140 feet long, 1,400 h. p., 100 tons displace- 
ment, which runs 25 knots or 38 miles an hour — the 
fastest boat ever produced. 

Another torpedo boat for the Imperial Chinese 
navy, by Messrs. Yarrow & Co., had her official trial 
on March 31, and attained the remarkable speed of 
nearly 24 knots per hour, as a mean of six runs over the 
measured mile in the Lower Hope, three with and 
three against tide.. To be exact, the speed was 23 883 
knots ; and a subsequent run of two hours' duration 
gave a mean speed of 2394 knots, with the engines 
running easy. She had on board her torpedo arma- 
ment complete and ballast to represent four torpedoes, 
also a fair quantity of coal and twenty-four persons. 
This boat is 128 feet long, and constructed on Messrs. 
Yarrow & Co.'s rapid-steering principle, which enabled 
her afterward to make circles to both sides, having 
diameters of about S30 feet. 
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STENO-TELEGSAPHT. 

Steno-telegraphy is a system of transmission invented 
by M. G. A. Cassagnes, of Paris, and by its means it is 
possible to transmit a dispatch in short-hand along a 
single wire, and to print it at a distant station in steno- 
graphic characters with a rapidity exceeding that of 
any telegraphic apparatus now in use. 

By the aid of this machine a practical operator can 
report at the rate of 200 words a minute, that is, faster 
than the most rapid orator can speak, 80 to 180 words 
a minute being the limits of speed for the most grave 
and the most impulsive. In a fortnight one can learn 
to read the printed characters, while it takes six 
months' practice tb become a rapid operator. 

The object of M. Cassagnes' invention is to cause the 
stenographic machine to produce this band at a dis- 
tance — it may be of hundreds of 
miles — with the same rapidity 
as it does when the paper is in 
the machine itself. To this end 
the keyboard and the printing 
mechanism are connected by a 
telegraphic wire. Currents from 
the transmitter are collected by 
a moving rubber, which trans- 
mits them in succession to the 
line, and at the distant end they 
are received by a similar rubber, 
which distributes them in proper 
order to the corresponding mag- 
nets which work the dies. Thus 
each key is put in electrical con- 
nection with the corresponding 

die several times a second, and if it is depressed, a cur- 
rent is sent to operate the die. 

Figs. 1 and 2 are diagrammatic illustrations of the 
steno-telegraphic S3'stem, and Figs. 3 and 4 perspective 
views. They represent respectively the transmitting 
and receiving apparatus. The kej'board at the trans- 
mitting station is composed of twenty keys, furnished 



Each of these dies can be pressed against the band of 
paper by the action of the armature of the correspond- 
ing electro-magnet. There are twenty of these mag- 
nets, the bobbins, e e e, of which are connected at one 
end^ to the terminal, V, and at the other end to the 
posts, Vi Va Va Vt, of the relays. 

Having described the principal features, we will now 
turn to the details. A stenographic line corresponds 
to the depression of a certain number of keys, twelve 
at the most. Suppose, for example, that the keys 3, 4, 
and 6 are depressed. At the moment when the rubber, 
F, arrives at the contact, 3, the corresponding rubber, 
F, is on 3", a current traverses the line and draws down 
the armature of the relay, R3, upon the post, Va, the 
battery, P'a, is connected to the electro-magnet, es, and 
the die, pi, imprints its character upon the band of pa- 




Fig. 3.-THE TEANSMITTEE. 

per rolled upon G and passing under the dies. The 
next instant the rubber reaches the contacts, 4, 4", then 
6, 6'. The battery, P's, is successively connected to ft, 
e,, and the dies, Pi, pe, are drawn down, the band of 
paper remaining stationary. At the moment the line 
is complete, the relays are readjusted by aid of local 
currents. 



tuning folk, the vibrations of which are maintained 
by the [intermittent passage of a current from the 
contact battery, P, through the bobbins of the electro- 
magnet, H. These interruptions are produced by the 
vibrations of the fork itself, which close and break a 
contact at the extremity of one of its branches. The 
vibrations of the second branch are employed to send 
currents, also intermittent, from the battey, B, into 
the bobbins of the electro-magnet, E. In order to 
prevent sparks at the point of rupture of the circuits, 
two shunts of high resistance are arranged round those 
points. Opposite the poles of the electro-magnet, E, is 
a wheel. A, of soft iron, provided with teeth on its cir 
cumference, and having on its axis a wooden box filled 
with mercury and designed to act as a flywheel. Also 
upon the same axis is the rubber, F, which travels over 
the distributer, D. 

If the wheel be rotated in the 
first instance by hand, it will 
continue to turn by reason of 
the successive attractions on the 
teeth by the poles of the electro- 
magnet, E. The wheel will as- 
sume a speed which will be 
determined by the number of 
vibrations of the forks and by 
the number of teeth in its cir- 
cumference. This speed will be 
sensibly constant. 

The receiving apparatus com- 
prises a set of similar apparatus, 
and if the two wheels have the 
same number of teeth, and the 
tuning forks have been regulated to give approxi- 
mately the sa,me number of vibrations, the two 
speeds will be about the same. To render them 
absolutely identical, the sending distributer carries 
two special contact pieces connected, the one to 
the positive line battery and the other to the. negative. 
At the corresponding point of the receiving distributer 
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with electrical contacts connected alternately to two 
positive and negative battery poles, P P', the middle 
of the battery being put to earth. These .keys are in 
connection with the contact segments of the distri- 
buter, D. A rubber, F, keyed on the axis of the soft 
iron toothed wheel. A, is driven continuously, and in 
passing successively over the con- 
tacts it puts them in communi- 
cation with ttie line. If it be un- 
derstood that there exists at the 
receiving station (Fig. 2) a simi- 
lar distributer, D', of which the 
rubber, F, turns in perfect syn- 
chronism with that of the trans- 
mitting station, and of which the 
segments in contact are in con- 
nection with the polarized re- 
lays, R', R', R5 R», it 

will be seen that the currents 
emitted by the depression of the 
keys at the transmitting station 
will be received at the distant 
station in the bobbins of these 
polarized relays, which will act 
on their armatures, and will close 
the circuits of the local battery, 
P'.. The currents furnished by 
that battery will work the dies 
of the printing apparatus corre- 
sponding to the keys depressed 
by the operator. 

When the stenographic signs 
corresponding to the keys 
touched have been printed on 
the band of paper in the re- 
ceiver, that band receives a slight movement in ad- 
vance, in order to permit of a new line of charac- 
ters, and so on. There is thus obtained by a single 
wire the exact reproduction of the paper band already 
described. The printing mechanism (Figs. 1 and 2) 
comprises twenty dies carrying the stenographic signs 
corresponding to the twenty keys of the tranBmitter. 



When the last is replaced, no current traverses the 
circuit of the battery, P'a, the armature of the electro- 
magnet, M, which is in this circuit, is free, and the pa- 
per advances by an interval corresponding to a line. A 
second combination of keys is then depressed, and a 
fresh line printed, and so on. After each emission of 




Fig. 4.-THE RECEIVING APPARATUS. 

current the line is. put to earth by the movement of the 
rubbers. 

In order that such results may be obtained by a sin- 
gle wire, it is imperative that the rubbers shall move 
with perfect synchronism, and to obtain this the 
phonic wheel of M. Paul la Oour, of Copenhagen, is 
employed. The phonic wheel consists of an electric 



(Fig. 2) tnere is a single contact, which is in connection 
with the bobbins of the polarized relay, r. The wheels 
being set in movement and their speeds not being ex- 
actly equal, a moment will arrive when the rubber, F, 
will pass over one of the two correcting contacts at the 
sending station, just as the rubber, F', is on the cor- 
recting contact at the receiving 
end. At this instant there will 
flow into the relay, r, a current, 
positive or negative, according 
as F is on one or other of the 
correcting contacts. The cur- 
rent will make the tongue of the 
relay move to one side or the 
other, and will introduce into or 
cut out of the circuit of the bat- 
tery, P'j, an adjustable resist- 
ance. It will thus send more or 
less current into the coils of the 
electro-magnet, H', and the tun- 
ing fork, B', will vibrate more 
slowly or more rapidly as the 
case may be, with the result of 
maintaining itself sensibly at 
the same speed as B. The two 
wheels will make the same num- 
ber of revolutions, and the two 
rubbers, F and F', will be on 
corresponding contacts at the 
same time. 

The steno-telegraph has been 
subjected to several series of 
experiments. In the first the 
transmitting and receiving in- 
struments were placed side by 
side in a room at the Ministry of Telegraphs, and were 
connected by a telegraph wire making a considerable 
circuit. Each instrument had a separate earth contact. 
In the first experiment (October 28, 1885) an underground 
circuit of 385^ kilometers was used. In the second the 
line ran from Paris to Orleans and back, 245 kilometers 
(162 miles) ; in the third it was the same ; in the fourth. 
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from Paris to Tours and back, 480 kilometers 
miles) ; in the fifth, Paris to Havre and back, 290 miles ; 
in the sixth, the same ; in the seventh, Paris, Rouen, 
and back, 180 miles. In some of the circuits there were 
sections of underground lines, varying from 19 to 28 
kilometers, and the resistance of the entire circuits 
varied from 1,650 to 3,100 ohms. These trials were made 
under the conditions usual on French lines. The bat- 
tery did not exceed 100 Calland or Daniell cells, and 
the wire was of iron with a maximam diameter of 5 
mm. With stronger batteries and bronze and copper 
wires, greater speed can be obtained. 

Since commencing the trials, M. Cassagnes has added 
further improvements to his apparatus. These consist 
in the addition of a mechanical perforator and an elec- 
trical transmitter, thus bringing the steno-telegrapli 
into the category of automatic telegraphs. By the use 
of a perforator, the keyboard no longer produces the 
electric contacts directly, but produces mechanically 
a band on which the signs are represented by holes. 
This perforated band is placed in the transmitter and 
drawn through by the same mechanism which effects 
the rotation of the rubber. A system of feelers emits 
through the holes in the band the currents which actu- 
ate the dies at the distant 
station. In a series of tri- 
als, between Paris and Or- 
leans and back, Paris and 
Tours and back, Paris and 
Macou and back, and Par- 
is, Angouleme, and back, 
distances varying from 300 
to 920 kilometers, there was 
obtained with this appara- 
tus the following speeds of 
working : Up to 350 kilo- 
meters (217miles), 400 words 
per minute ; up to 650 kilo- 
meters (403 miles), 17,000 
words per hour ; up to 900 
kilometers (560 miles), 
12,000 words an hour. Each 
section can act equally well 
for reception as for trans- 
mission, and the results 
mentioned above represent 
the total number of words 
transmitted in either direc- 
tion, according to the re- 
quirement of the stations. 
— Engineering. 



man who had attended this case sickened and died, 
and thus a second center of infection was established. 
This case was an exception to the general manner of 
the spread of the disease, the water having been the 
carrier of the infection. In Chili, artificial Irrigation 
is relied upon in agriculture, and the river water is 
carried through small canals (aeequias), traversing the 
valleys in every direction, and furnishing the supply 
needed for drinking, cooking, and bathing. The canals 
then act as sewers, the water-closets being built over 
them, are next used for purposes of irrigation, and 
finally empty again into the river. No cordon could 
be of avail under such circumstances, and it was along 
the banks of the acequias carrying the waste matter 
from the village of Santa Maria that the disease next 
disclosed itself. After that a section of country miles 
away, but on the bank of the same river, and drawing 
its water supply from this source, was invaded. As 
yet the disease has not spread from the district sup- 
plied by the Aconcagua River, but several suspicious 
cases have appeared elsewhere, and much anxiety is 
felt concerning the future." Dr. Trumbull's letter, of 
which we have been compelled from pressure of other 
matter to give but an abstract, possesses a peculiar 



Tbe Introdactlon of 
Cholera Into Cblll. 

Dr. John Trumbull sends 
an interesting account of 
the mode in which the 
cholera found its way into 
Chili, despite the greatest 
precautions taken to pre- 
vent its entrance. " No 
country," he writes, " could 
be better situated than 
Chili to withstand the at- 
tempted invasion of such 
a disease as cholera. No 
better boundaries could be 
desired than the extensive 
desert on the north, sepa- 
rating the country from 
Peru and Bolivia, the Pa- 
cific on the west, and the 
unbroken mountain range 
on the east. The Andes, 
furthermore, form a nat- 
ural watershed, thus pre- 
venting contamination of 




THE FOBCUPnrE m THE BERLm ZOOLOGICAL QARDEN. 



the water supply by the inhabitants of neighboring 
countries. The sole danger therefore lay in importa- 
tion of the disease by infected clothing or in the person 
of fugitives from the eastern side of the mountains. 
Every port of Chili was absolutely closed to vessels 
coming from the eastern coast of South America, and 
guards were stationed at the mountain passes. A 
dozen of the most frequented passes were thus closed, 
but, the winter being a dry one, the fall of snow was 
light, so that more than a hundred of the less well- 
known passes are said to have been open. The intro- 
duction of the disease was traced directly. to a party of 
fugitives coming from the Argentine Republic, where 
cholera prevailed. A cattle dealer, with four servants, 
crossed the mountains and remained concealed for a 
time in the village of Santa Maria. One of the num- 
ber was sick, and five days later, on Christmas, 1886, 
the first authentic case of cholera occurred in the per- 
son of a laborer in that village. As soon as the nature 
of the disease was recognized, a military cordon was 
placed around the infected district, and the branch 
railroad leading therefrom was closed. But an exodus 
from the place had already commenced, and on Decem- 
ber 30, one of the fugitives died immediately after his 
arrival at a small station of the majn railway line, 
forty-five miles from the seaport. Fonr jdaya later the 



interest, since it seems possible that the disease may 
be brought to this country from the west coast of 
South America. Cases of suspected cholera are said to 
have been noted at the Isthmus, and if the disease 
becomes prevalent there, there will be great danger of 
an invasion of our own country. — Med. Record, 



Extracting Tin from Tinned Sbeet metal Cnttlnsa. 

BY S. MONTAGUE, NANTES. 

This invention consists in conveying hydrochloric 
acid gas into a closed vessel containing the tinned 
sheet metal, the separation of the tin of which is 
desired. After the closed vessel has become completely 
saturated with hydrochloric acid gas, whereby the 
latter combines with the tin, a shower of water is 
allowed to fall oyer the sheet metal, and the gas is con- 
verted into liquid protochloride of tin; the tin, fiutirely 
removed from the sheet metal, is dissolved in the pro- 
tochloride of tin. The protochloride is drawn off, and 
the tin is precipitated either by means of zinc or by 
lime wash, the tin obtained being almost pure. 
^ < t > » 

The following is said to be a good recipe for map 
engraving wax : Four ounces of linseed oil, half ounce 
of gum benzoin, and half an ounce of white wax; boil 
two-thirds. 



THE FOBCTrFINE IK THE BEBLIK ZOOLOGICAL 
OABSEN. 

The class of rodents includes mostly harmless ani- 
mals, such as the dormouse, the beaver, the mouse, and 
the hare, and none of them, except the family of the 
porcupine, are armed with weapons of attack or de- 
fense. All the members of this sub-class are armed 
with longer or shorter pointed quills, and to these 
lance-bearing rodents the Canada porcupine {Erethizon 
dorsatum) belongs. This animal is about 2J^ feet long, 
and its body is covered with thick, dark brown hair, 
from which project quills which are 3 or 4 inches long. 
Its head is short and thick. Its long and strong claws, 
of which it has four on its fore feet and five on the hind 
ones, are of the utmost importance to the animal in 
gaining its food. Its tail is a weapon to be dreaded. It 
is about 7 inches long, is flattened, and is provided 
with bristles underneath and spines on top. Woe to 
him who comes near this weapon! Quick as lightning, 
the animal strikes laterally with it, and is sure- to hit 
his real or imaginary foe. 

The quills will penetrate the thickest covering, and 
remain in the skin of the person attacked. If this por- 
cupine cannot use its tail to advantage, it rolls itself 

into a ball like the hedge- 
hog and presents a wall of 
spears to his attacker, and 
in this position it seems 
really unconquerable. A 
dog which has risked an 
attack turns back after 
the first bite, terrified and 
howling, for the spines 
stick fast in his mouth. 
A naturalist found a lynx 
which had suffered se- 
verely from such a com- 
bat. It was nearly dead, 
its head being very much, 
inflamed and its mouth 
full of quills. 

The same observer states 
that dogs, wolves, and 
even the cougar die from 
similar wounds. If a hunt- 
ing dog comes in contact 
with a porcupine it is sure 
to be badly hurt, and 
therefore porcupines are 
heartily disliked by hunt- 
ers. 

The Erethizon dorsatum 
lives in the woods of North 
America, spending most of 
its time on trees, which it 
climbs with wonderful 
ease. Its food is the bark 
of trees, and it will entirely 
strip young branches, es- 
pecially of elms and pop- 
lars, so that the woods in- 
habited by this animal 
look, as a certain natural- 
ist says, " as if a fire had 
raged in them." Indians 
eat its flesh, and use the 
quills for decorating belts, 
hunting bags, etc. In cap- 
tivity, the Canada porcu- 
pine soon becomes tame, 
and accustomed to its 
keeper ; but ^& soon as oc- 
casion offers will escape to 
the trees. — Illus. Zeitung. 

•-♦-• 

Brilliant Red Colob- 
1N& Matter.— Professor 
Rennie, of Adelaide, has examined the coloring mat- 
ter which is present in the tubers of Drosera whit- 
takerii a plant which grows plentifully on the hills in 
the neighborhood of Adelaide. Mr. Francis, of Ade- 
laide, had previously extracted the coloring matter by 
means of carbon bisulphide, and found that it could 
be used for dyeing silks with various mordants. The 
substance is of a brilliant red color, is volatile, and can 
be obtained in a crystalline condition. The yield from 
the tubers is very small, as four quarts were required 
to furnish 5 grm. of the pure dye. By suitable solvents, 
it can be extracted from the root, and obtained in a 
state sufiSciently pure for analysis. The numbers ob- 
tained by Prof. Rennie agree with the formula* Cn Hs 
O5. and from subsequent investigation, it appears 
that the compound is trihydroxymethyl naphtha- 
quinone. 

After crystallization of the dye, the mother liquor was 
further examined, and found to contain another deriv- 
ative of methyl-naphthaquinone ; but additional ex- 
periments are needed before the exact nature of this 
second compound is satisfactorily determined. It re- 
mains to be seen whether, with such a small yield, the 
plant can be grown in su£3cient quantities to produce 
a dye which is capable of competing with the artificial 
1 coloring matters Qf similar constitution. 
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The margin of Profit. 

Edward Atkinson lectured on Sunday, May 1, in New 
Era Hall, Boston, before the Central Labor Union. He 
said in part : 

Even to those who make the Sunday more of a holi- 
day than a holy day, I may give a text to this sermon 
on labor : Do justly. Love mercy. Walk humbly. 
These are the laws of humanity, however they origin- 
ated. There are none who need to think of them more 
than some of you who try to prevent other men from 
getting their living in their own way, who would de- 
prive them of their liberty of action, and who put a 
bad name upon them if they don't do what you under- 
take to tell them to do. 

A great many of you work too hard and too long. 
No one can deny that. You don't get as good a living 
as you might have. There is no doubt about that. 
You don't want to work more than eight hoars a day 
if you can help it. Neither do I. I don't work more 
than eight hours a day in order to get a living, and you 
do. Why should you not control your own time as 
well as I ? You can if you choose to. 

There is one kind of work that I know all about, and 
that is making cotton goods in a mill. I have been 
working about cotton mills in one way and another 
ever since I was a boy. When I first went into a store 
in 1842, the men and women who worked in the cotton 
mills worked thirteen or fourteen hours a day, and 
they could not begin to make as much cloth in a day 
as they do now, while they only earned half as much 
wages. The owners took a bigger slice out of every 
yard for their profit than they do now ; but the pro- 
duct was so small that even the big slice out of each 
yard did not make them very rich. 

It was just the same in every other kind of work then 
as it was in the cotton mill, longer hours, harder work, 
poorer pay ; too long, too hard ; but it took all that 
time and all that labor to raise food enough, or to make 
cloth enough, or to get fuel enough to go around. 
Where it took thirteen or fourteen hours then, it now 
takes but ten. You older men remember. Am I not 
giving you facts ? By and by it will take less. I think 
it very likely that your children will be able to get just 
as good a living, and perhaps a better one than you do, 
by working eight hours a day ; but they won't get it 
by acts of the legislature. 

Nothing has become so cheap as cotton cloth. When 
you buy 40 yards of cotton cloth at $2.50, you pay the 
owner of the mill 15 cents profit, but you also pay 
about 15 cents more to other people for profit, that is 
30 cents profit in all ; and you pay $2.50 directly for 
labor. 

Five men and women — two carding, two spinning, 
and one weaving — can in one day make eight yards of 
cloth, a great deal coarser than this ; this is equal to 
one person's work for five days ; 40 yards would take 
five times as much, or 25 days ; and when you had the 
cloth you wouldn't wear it any more than you would 
wear a crash towel if you could get anything else, be- 
cause it would be so coarse and so rough ; therefore 
you pay a capitalist 15 cents profit on 40 yards of cloth, 
in order to save yourselves 23 days' work (mighty hard 
work at that) in getting good, smooth, soft faatory 
cloth instead of coarse, wiry, rough homespun. Who 
gets the best of that bargain ? If your work is now 
worth $1.50 a day, and you save 23 days, I make it out 
that the capitalist who owns the mill saves you $34.50 
and charges you 15 cents for doing it. I have taken 
cotton cloth as an example, and it is the worst example 
that I could take to prove the service of capital. 

I wholly approve of the organization of labor. What 
is needed now is a club of "scabs," that is a liberty 
club, a mind-your-own-business club. If you have 
Knights of Labor, why not have Squires of Work ? It 
is a great blunder to say that while the rich are grow- 
ing richer, the poor are growing poorer ; it is only the 
poor who can't work well or who won't work 
well who grow poor while the rich are growing 
rich in this country. The best times for the 
manufacturer are the times when he makes the 
most money, and they are always when the 
wages are highest and not when they are the 
lowest, because wage earners are their principal 
and most important customers. Therefore, I 
tell you, organize, organize ; but organize the 
squires of work; call in all the "scabs" to 
join, and don't refuse any man who works for 
his living, either with his hands or his head, 
with his own capital, or his own tools, or his 
own bjains, if he is an honest and a true man. 

There are two things very much needed in 
these days : First, for rich men to find out how 
poor men live ; second, for poor men to know 
how rich men work. I despise this talk about the rights 
of labor. The poor man has no more rights than the rich 
man. What you want to think about are the rights of 
man, whether he be rich or poor. I tell you here and 
now that by the acts of the legislature which you have 
tried for, and some of which have been passed, and by 
way of by-laws of your Knights of Labor, your 
clubs, and your associations, which you have tried 
to force people to adopt, you are driving capital 
out of the State of Massachusetts. The " scabs " of 



this country have managed their own affairs fairly 
well, without much regard to your meddlesome acts. 
The result of that has been that the men of special 
skill, who are at the head of their trades, are 100 per 
cent better off to-day than they were twenty years ago 
and more. 



A SIMPLE SALYAKOHETES. 

A useful galvanometer, and inexpensive, may be con- 
structed as follows : 

A hardwood base, a few inches in diameter and 
about an inch in thickness, carries a small pocket com- 
pass, set firmly into the base over a silk-insulated wire, 
the ends of which are attached to binding posts on the 
upper side. The writer has made a neat instrument 
at a cost of 80 cents — better than he could buy under 
$5. The compass may be boaght at hardware stores 
for 30 cents. It is well for the purchaser to test the 
compass, before buying, with a magnet. Select the one 
that is swift to obey the influence of the magnet. Then 

B 




A SIMPLE OALVaITOMBIXB. 

mcrk out upon the upper side of the base the outline 
of the compass. With a knife sink the circle thus out- 
lined an eighth of an inch, as a pocket for the com- 
pass. 

Cut the wood so as to form a bobbin, upon which is 
wound wire, as shown in the upper sectional view. 
This should be laid carefully, oi\e end being left for at- 
tachment to binding post A, and the wire being wound 
about the core by passing the other end through the 
openings, and then attaching it to the binding post, 
C. About 20 feet of good quality, silk-covered wire, of 
size between 26 and 33, is amply suflficlent. After the wire 
has been wound upon the core there may be attached 
to it, with a little care, at its middle, a short piece that 
will connect with a third binding post, B. This will 
make a short cironit of one-half the length of the wire, 
when terminal A or C is connected with terminal B. 
A fine gimlet hple will- serve to carry each end to its 
binding post, where it is best attached to the foot of 
the post, leaving the holes in the posts for other con- 
nections. A circnlar piece of tin may then be fastened to 
the base, so as to cover the wire, and the whole base 
may then be varnished or oiled to suit the fancy. The 
compass may be firmly united to its receptacle with a 
bit of Chatterton compound or glue, care being taken 
to set it perfectly level. 

An instrument thus constructed will be sensitive to 
delicate currents, and forms a useful galvanoscope for 
amateur and pirofessioual electricians. 

Geo. C. Sonn. 

Newark, N. J. 

— ^ I ■ » ^ 

EXPEBIMEHT IV MAGNETISM. 

Material, a horseshoe magnet and a common sewing 
needle. Insert a light thread in the needle, tie, and 
cut off one end, leaving a . single thread 6 or 8 inches 
long. Lay the magnet on a table, with poles in front; 
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EXFEBIMENT IN MAGNETISM. 

magnetize the needle by rubbing it several times, 
always in one direction, by one pole of the magnet, 
after each stroke returning the magnet in an arc 
through the air. Take the end of the thread between 
thumb and finger, and suspend the needle over its at- 
tractive pole, allowing the point to come within one- 
fourth of an inch of the magnet, then, with a circu- 
lar sweep of the hand, to keep the point in position, 
draw the «ye of the needle down toward the other 
pole. This, if caref ally done, will bring the needle to 



a horizontal position, where it will remain, floating 
or in suspension, as long as the thread is held steadily. 
The magnetic forces operating to produce this effect 
appear to be, first, the attraction of the left pole for 
the point of the needle ; second, the repulsion of the 
right pole for the same point ; and third, the attrac- 
tion of the right pole for the eye of the needle, which 
is resisted by the thread supporting the needle ; the 
latter also is held from approaching the left pole by 
the same means. Wm. Salisbury. 

[We Illustrate this very interesting experiment. It 
can be performed with quite a small magnet. A 2 inch 
magnet answers perfectly. In using a small magnet, 
the point of the needle should be broken off to reduce 
it in length. The thread may be held close to the 
needle ; an inch length of free thread is enough. The 
experiment may be made more effective by covering 
the magnet with a sheet of paper, thus concealing 

it.— Ed.] 

^ « ■ I » 

Protecting Animals from Files. 

At this season of the year the annoyance caused to 
animals by flies and mosquitoes often amounts to posi- 
tive agony, and at all times, in what is called good corn 
weather, it is sufficient to prevent the stock eating 
enough to keep them in good condition. The animals 
will stand in the water or pass the greater part of the 
day in the shade, rather than expose themselves to the 
sunshine, going out to eat only when driven by hunger. 
They quickly lose flesh, the flow of milk shrinks, and a 
loss is incurred that cannot be easily made good again. 
At all times a good feed of grain is beneficial to stock, 
but it is especially so when flies are very annoying, 
since it will do much to prevent shrinkage of flesh and 
milk. Horses and milch cows may be protected, in a 
great measure at least, by wiping them all over with a 
sponge dipped in soap suds in which a little carbolic 
acid has been mixed. Bulls confined in stables often 
suffer enough from the attacks of flies to drive them 
half mad, and there is no doubt that the continued 
fretting caused in this way develops a savage dis- 
position. The most satisfactory results have followed 
from sponging with soap suds and carbolic acid mixed 
a Jersey bull confined in a stall. — Chicago Tribune. 

■»<»»» 

THE MECHANICAL WOBEINCl OF BALLAST QUASBIES. 
It is more than fifteen years ago that the engineers 
of the Paris-Lyons-Mediterranean Railway Company 
recognized the necessity of keeping the ballasting of 
the roadbed thoroughly permeable, and of restoring 
such permeability to ballast that has lost this quahty 
through long use. They adopted as a principle that 
ballast should be kept in just as good a state as are 
the rails and ties. This principle once admitted, it 
became necessary to replace the old ballast, and to 
open up vast quarries in the gravel deposits that 
are found in the vicinity of several lines of the above 
named railway system. But, since this gravel is usu- 
ally mixed with a somewhat earthy sand, and fur- 
nishes a ballast that quickly becomes as impermea- 
ble as that which is to be replaced, it has to be 
given greater hardness by freeing it of its sand through 
a rapid screening. This operation is now performed 
mechanically. 

When ballast quarries first began to be worked me- 
chanically, the machine used consisted of an excava- 
tor, which emptied the contents of its buckets upon 
inclined screens, through whose bars the sifting was 
effected. But, in the presence of the enormous cubage 
of the ballast to be furnished, not only for the con- 
struction of new roads, but for the repair of old ones, 
contractors soon had to modify their mode of operat- 
ing, and to often substitute new and more powerful 
machines for their old ones. 

In 1885, Messrs. Martin & James, having taken the 
contract for ballasting the line from Arron to Nogent, 
adopted the following interesting arrange- 
ment. A pump actuated by the excavator en- 
gine threw a continuous stream of water into 
a horizontal hopper, and as this water carried 
along the sand mechanically, nothing remained 
but the broken stones, which fell perfectly 
clean into the cars. These stones were after 
ward sorted out by means of screens, and the 
ashlar separated from stones at least two 
inches in diameter, or else the whole was allow- 
ed to fall pell-mell into the care. The water 
charged with sand returned to the excavation 
from whence the ballast had been taken by 
the excavator buckets. 

It took twelve minutes to fill a car with sili- 
cious ashlar of all dimensions, and two minutes 
to load a car with 35 cubic feet of the material. 
Messrs. Delaraare & Pautz, who recently contracted 
with the ParisLyons-Mediterranean Railway Com- 
pany to furnish 2,800,000 cubic feet of ballast for the 
line from Lyons and St. Etienne, placed in the Pierre 
Benite quarry an excavator (Figs. 1 and 2) provided 
with a mechanical device designed for effecting the 
screening. In this machine, the usual chute was re- 
placed by a rotary cylindrical sieve, designed to free 
the gravel from the sand and earthy matter that it 
contained. The bucket chain of this excavator 'wa6 
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actuated by a 25 horse power engine. The number 
of buckets was 16, and the capacity of each was 214 
cubic feet. The rotary sieve was 7 feet in length and 
3J^ feet in diameter, and was formed of steel rods J^ 
inch in diameter, and spaced four-tenths inch apart. 
It was actuated by a cogwheel and a pinion that were 
driven by the gear wheel of the excavator. Its in- 
clination, which was variable, was determined by the 
more or less earthy nature of the gravel. Its velocity 
was 30 revolutions per minute. By means of cams actu- 
ated by a motion derived from the sieve axis, four 



platform for the latter, which had to move forward 
in measure as the gravel was removed. 

The excavator, which was mounted on a pivot fixed 
to a truck, was capable of running forward or back- 
ward, or of describing about a third of a circle, through 
the intermedium of a small motor carried by the 
truck. Motion was transmitted through pitch chains. 
At the top of the bucket frame there were two strong 
springs, which were connected by chains with the frame 
of the excavator, and which, in case of resistance, per- 
mitted of a to and fro motion, so as to prevent those 



During the eight hours of effective work, about 
10,500 cubic feet of screened ballast were put upon 
the pile. The force consisted of two enginemen, one 
stoker, one foreman, two carmen, ten laborers, and 
four horses. 

In order to extract 10,1)00 cubic feet of gravel, and 
screen it by hand, and deposit on a pile to a height of 
22 feet, it would have taken 6 pickmen,'35 screens, 8 men 
for removing the detritus, 20 for taking up the screened 
ballast and putting it into the oars, 4 laborers for un- 
loading the cars and keeping the tracks in order. 




EXCAVATOR WITH ROTARY SCREEN. (Scale 1-60 ) 




Fig. 3.-0ENERAL VIEW OF AN EXCAVATOR AND ELEVATOR AT WORK IN A BALLAST aUARRY. 



hammers alternately struck the sieve bars, and thus 
prevented the sieve from getting choked up. Owing 
to the rapid rotary motion of the sieve, and to the 
action of the hammers, each of which gave 50 blows 
per minute, the gravel came from the cylinder suffi- 
ciently freed from sand and earthy matter, and 
dropped into the iron plate receiver of the elev'ator, 
which latter consisted of a second chain of buckets, 
actuated by a 6 horse power engine, and elevated 
enough to empty the sifted gravel on a bank 22 feet in 
height. The detritus that passed through the sieve 
entered a chute placed, beneath, and fell into cars 
that carried it away. A part of this detritus formed a 
deposit, and another part of it served to fill in the 
^jutting made by the excavator, and to constitute a 



breakages that inevitably occur when the bucket of 
an excavator comes into contact with a very hard ob- 
ject. The rotary sieve was so adjusted that it could, 
in a short time and at slight expense, be removed, and 
a chute be substituted for it in ordinary excavating. 

As soon as the 2,800,000 cubic feet of ballast were 
obtained, the chute was substituted for the screen, and 
the excavator was used for loading the railway cars 
with the material. 

The elevator, which was mounted on a truck, was 
moved by hand, through the intermedium of a winch, 
followed all the backward and. forward motions of the 
elevator. It was provided with 27 buckets, having a 
capacity of 1,400 cubic feet, and 21 of these were dis- 
cbargedper loiaate. 



and 10 horses. This would have entailed a daily ex- 
pense of at least $96. 

DESCRIPTION OF FIGS. 1 AND 2. 

A, motor for actuating the bucket chain. B, motor 
for giving the excavator a rotary and alternating mo- 
tion through the pitch chains, J and K. G, screen- 
ing cylinder. D, pitch chain for actuating the screen.- 
E, gearing for giving the screen a rotary motion. P, 
chute. Gr, hammers actuated automatically by the belt, 
H, and the cams, I. L, knife to prepare a passage for 
the tumbler, M. R, springs for giving elasticity to the 
bucket frame. N, chain connecting the springs with 
the frame at the point, O. — Abridged from Le Qenie 
CivU. 
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EKOIFEEBIKO IHV£irTIOirS. 

A lM>iler has been patented by Mr. 
Joseph Leightbam, of Lebanon. Fa. The invention 
covers boilers arranged in tbe foroace, with tabes enr- 
ronnding the fire chamber above the grate bars and 
connected by branch pipes with the boilers, with a 
superheater held above the boilers and connected with 
them by branch pipes, and a mad dmm held below the 
boilerSf with otlier novel featoies. 

A sliding door lock has been patented 

by Mr. Edward B. Searles, of Baltimore, Md. It Is a 
car door fastening, comprising a plate with a series of 
andercnt sockets and a slot connecting them, with a 
block having a portion adjastajble into any one of the 
sockets, and movable in the connecting slot from one 
to the other, by which the door may be made fast closed, 
or open to any desired degree. 

A car coupling has been patented by 

Mr. George J. Ferguson, of Greenville, Tex. This in- 
vention provides a locking and unlocking device to be 
placed entirely outside of end of car, to allow any mode 
of attaching drawheads, the unlocking device being 
self -retail] in g in uncoupled position, and permitting 
operator to uncouple and leave cars uncoupled without 
their being pulled apart, while it is unnecessary to go 
between the cars for coupling and uncoupling. 

A tubular hot air furnace has been 

patented by Mr. Frederick Shriver, of Grand Rapids, 
Mich. The shell of the chamber is made of plate iron, 
with the lower part of the vertical section lined with 
fire brick, to form a fire chamber, and resting upon a 
cast iron bed plate, the latter supporting a fire grate 
resting upon a brick foundation, with other novel 
features, making a furnace that can be readily cleaned 
and repaired, is easily built, and will be effective and 
durable. 

A combined steam and hot air furnace 

has also been patented by the same inventor. It is so 
constructed that a large amount of water-heating sur- 
face and air-heating surface are exposed to the direct 
action of the products of combustion, and that all the 
parte of the furnace can be readily cleaned and re- 
paired. 
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AOBIGVLTTrBAL IKVEKTIOKS. 

A hay stacker and loader has been pa- 
tented by Mr. Hubert L. Dewing, of Valley Center, 
Kansas. This invention covers a novel construction 
and combination of parts, so designed that the hay can 
be readiJy drawn upon the carrier, easily elevated, and 
dropped closer to or further from the rear side of the 
machine, as required. 

A plow jointer has been patented by 

Mr. Thomas Lowden, of Lowell, Mass. It may be used 
as an attachment to any form of plow, and is so con- 
structed as not to perceptibly increase the draught of 
the plow, being an improved form of device used for 
cutting off the edge of the furrow slice and depositing 
It In the previous furrow. 

A sulky plow has been patented by 

Messrs. Joseph Marx and Adrian Y irnig, of Cross Plains, 
Wis. It is designed so that two plows, preferably right 
and left hand plows, may be used alone or both to- 
gether, in i»reparlng lands or for cutting ditches and 
drains, and is arranged for conveniently guiding the 
machine and for regulating the operation of the plows, 
the colter, and the draught tongue, for working to any 
desired depth. 

A hay gatherer has been patented by 

Messrs. James H. and Simeon W. Humphrey, of Platte 
City, Mo. It has a row of teeth forming a rake for 
gathering the hay, slats which form tables for the hay 
to accumulate on, and which may be used to assist in 
piling the hay upon the machine, turning the hay over 
apon itself and also in unloading, with levers which 
regulate the teeth for gathering, carrying the load, or 
traveling upon the road. 

•-•-« 

KISCELLANEOTTS IKTENTIOKS. 
An excavator has been patented by 

Mr. Howard W. Roop, of McMeekin, Fla. The ap- 
paratus consists of a shore pulley and its driving me- 
chanism, a bog anchor and its pulley, an endless cable 
passing around the pulleys, and a detachable excavator 
bowl adapted to be operated by the cable from the 
shore upon the edge of a bog. 

A breast pump has been patented by 

Mr. Anaximander B. Tutton, of Sioux Falls, Dakota 
Ter. It is so constructed that the force of the suction 
is partly upon a water leg or column of water and milk 
in a long siphon tube, modifying its effect, while the 
pulsations of the bulb are broken up and rendered 
more like a uniform suction. 

A toy carrousel has been patented by 

Mr. Samuel Pinnell, of Brooklyn, N. Y. Combined 
with the handle is a frame pivoted thereto at its center, 
weighted to throw its center of gravity off the pivotal 
center and adapted to be oscillated by and with and 
revolved by the handle, with a series of figures fixed to 
the outer part of the frame. 

A method of ornamenting curtain poles 

has been patented by Mr. Theodore J. P. F. Lindberg, 
of Brooklyn, N. Y. It consists in covering the wood 
with plain sheet metal, then passing the pole and cover- 
ing through a hollow revolving chuck, with a point or 
tool to run in contnct with the metal for impressing on 
it spiral ornamentation and embedding it intothe wood. 

, A bow for musical instruments has 

been patented by Mr. Daniel Nettekoven, of Fort Shaw, 
Montana. The invention covers a tapering pocket in 
which are placed the ends of the hair, and a wedge fit- 
ting into the pocket, with other novel features, whereby 
the hair can be quickly removed and replaced, and is 
not liable to become loose in its fastenings. 

A sofa and bed lounge has been pa- 
tented by Mr. James P. Miller, of Boston, Mass. The 
a«at has a back hinged to it and legs hinged to the back, 
with a spring secured to the seat and connected to the 
legs, forholding the back in a vertical position, with 
other novel f eatares, so that bat very little exertion will 



be required to convwt the lonnge from a sofa to a bed, 
and vic$ 90r$a. 

A water heater has been patented by 

Messrs. Julius Helm and William H. Sweaney, of Wil- 
liamsburg, Va. It is for heating water for bathing, 
laundry, or agricultural purposes, and the invention 
consists in a novel way of placing a stove constmcted 
therefor in the end of a bath tub or other water recep- 
tacle, BO that the water will partially surround the stove 
and be directly heated thereby. 

A combined watch key and chain bar 

has been patented by Mr. Sherbum L. Swasey, of New- 
bury, Vt. It consists of a series of steel strips fixed in 
a barrel, the ends projecting from the barrel, and the 
inner sides of the strips shaped to form a square bore, 
which decreases in diameter from one end of the key to 
the other, the tubular barrel or bar having a chain-at- 
taching ring secured between its ends. 

A pipe bending machine has been pa- 
tented by Mr. George B. Brownson. of North Spring, 
field. Mo. Combined with a semicircuiany grooved 
block and grooved supporting blocks on pivoted dove- 
tailed heads, adjustable at desired distances apart, are 
suitable means for moving the semicircular bending 
block down upon the pipe resting on the supporting 
blocks on the portion between the points of support. 

A staff holder has been patented by 

Mr. Joseph Husband, of Kockwood, 111. It is a device 
for holding brooms, canes, and similar articles, and 
consists of a base board with a horizontal shelf, with 
jaws pivoted to the shelf, a pair of levers pivoted to 
the base board, and a rod connected with the levers and 
having a socket for receiving the end of the broom 
handle or other article. 

A combined door bell and letter box 

has been patented by Mr. John H. Pierce, of Omaha, 
Neb. This invention covers a bell-striking mechanism 
and mechanism for locking the letter box, the opening 
of which is closed by a flap plate adapted also to receive 
a name, above which is a push button of glass, hollow, 
and filled with a wooden plug painted with luminous 
paint so it will be visible at night, with other novel 
features. 

A hat felting machine has been pa- 
tented by Messrs. James C. Grant and Jarvis C. Brush, 
of Newburg, N. Y. The invention consists principally 
in connecting the sizing machines by a conveyer lead- 
ing from the discharge opening of one machine to the 
feed opening of the next succeeding one, thus rendering 
the felting continuous and obviating the necessity of 
the operator's transferring the hat bodies from one 
sizing machine to another. 

A sewerage system for buildings has 

been patented by Mr. Charles H. Shepherd, of New 
York City. It embraces a receiver for taking the waste 
and delivering it to the sewer pipe, there being in the 
receiver a broom for stirring up and discharging ac- 
cumulating matter, with means for fiushing the receiver 
and applying disinfectants thereto, and devices for 
drawing a soil pipe cleaning brush through the pipes, 
while preventing entrance of sewer gas to the building. 

A mechanism for transferring patterns 

has been patented by Mr. Isaac Marks, of New York 
City. A leaf carrying the pattern in embossed or raised 
outline is hinged to a cutting table or other suitable 
bed, on which the cloth to be marked is placed; the 
raised pattern on the leaf is then covered with chalk or 
other marking material, the leaf turned down upon the 
cloth, and a roller specially arranged therefor made to 
travel over the back of the leaf, thus marking the pat- 
tern on the material. 

An apparatus for launching torpedoes 

and an automatic brake therefor have been patented by 
Mr. Emil Kaselowsky, of Berlin, Germany. The 
launching device is a bar or beam that may be extended 
outward from the torpedo tube, and having a guide 
that conforms to a guide stud on the outer surface of 
the torpedo, so that as the torpedo leaves the case the 
projection will enter tbe slot in the giude bar, and the 
torpedo be thus supported and guided until it has en- 
tirely etnerged from its tube, while t^ brake-releasing 
mechanism operates automatically simultaneously with 
orjslightly before the application of the projecting force 
to the torpedo, in order to avoid the possibility of com- 
pressed air or gas, or similar projecting force, being ad- 
mitted to the torpedo tube while the brake is applied. 



KEW BOOKS AKB FTTBLICATIOITS. 

Agriculture in Some of Its Rela- 
tions WITH Chemistry. By F. H. 
Storer. New York : Charles Scrib- 
ner's Sons. 2 vols. Pp. 539, 509. 

While this is a work written for persons fond of 
rural affairs, and students of agriculture, it is not at all 
technical in the chemical information given; its charac- 
ter may be best judged by the fact that it is based 
upon lectures delivered by the writer, who is Professor 
of Agricultural Chemistry at Harvard, for two classes of 
students— young farmers and city men desiring ac- 
quaintance with land cultivation as connected with sub- 
urban homes. As is to be expected from this mode 
of treating the subject, tbe 1,000 pages of matter here 
presented furnish interesting reading throughout 
rather than dry technical details, although each chap- 
ter furnishes an epitome of the most recent and valua- 
ble information on some one branch of the study. The 
general relations of soil and air to the plant, the atmo- 
sphere as a source of plant food, and the movements 
of water in the soil, form the opening chapters, fol- 
lowed by a description of the instruments and opera- 
tions of tillage, a consideration of soils as chemical 
agents, composting and the best, ways of applying 
manures and fertilizers, the nitrates, phosphates, and 
ammonlam compounds, lime, sodium, and magnesium 
and their compounds, with chapters on irrigation and 
draining, the rotation of crops.'and special cultivation 
of hay, oats, barley, care of pasture land, etc. To one 
new to the snbj^t. this wdrk will fnmiJBh an invalna* 
ble gaide, while the expeticnced agricalturist cannot 
fail to be benefited by its logical i«a&(»dng and rich 
store of clearly anenged facts. 



Boiler Making. By W. H. Ford. Kew 
York : John Wiley & Sons. 

This is a practical treatise on work in the shop, in- 
tended for the use of boiler makers, showing methods 
of riveting, bracing, staying, punching, drilling, smith- 
ing, etc. Tbe descriptions in this little hand-book are 
so minute, accompanied as they are with illustrations 
showing the tools used and the best way of doing 
many kinds of work, details which workmen generally 
only acquire by long experience, that it cannot fail to 
be an extremely valuable assistant to the young boiler 
maker. 

The Metal Turner's Handy Book. 
By Paul N. Hasluck. London : 
Crosby, Lockwood & Co. 

This is an English manual for workers at the foot 
lathe, giving elementary information on the tools, ap- 
pliances, and processes employed in metal turning. It 
is intended for the beginner, and has numerous illustra- 
tions, some of which are of styles of lathes and appli- 
ances differing somewhat from what one usually sees in 
this country. 

Eeceived, 

Leveling; Barometric, Therhohetric, and Spirit. 
By Ira O. Baker. New York: D. Van Noetrand. 

Analysis of Rotary Motion as Applied to the Gy- 
roscope. By Major J. G. Barnard. New York: 
D.NanNostrand. 

Just"published. A New and Enlarged 

Catalogue of Scientific Books, furnished free of charge 
on application by addressing Munn & Co., 361 Broad- 
way, N. Y. 

* * Any of the above books may be purchased 
through this office. Address Munn & Co., 361 Broad- 
way, New York. 
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watch. Experimental exhibition and explanation at 
" Anti-Magnetic Shield & Watch Case Co.," 18 John St., 
New York. F. S. Giles, Agt., or Giles Bro. & Co., Chicago, 
where full assortment of Anti-Magnetic Watches can 
be had. Send for full descriptive circular. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Supplement Catalogue. — Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tiflc subject, can have catalogue of contents of the Sci- 
■NTIPTC Amrricax StjpPLBMEWT sent to them free. 
The SlTppLBMENT Contains lengthy articles emoracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
"Little Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J, and 92 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modem design. New Haven Mfg. Co., New Haven, Conn. 

Catalogue of books on civil and mechanical engineer- 
ing, electricity, arts, trades, and manufactures, 116 pages, 
sent free. F. & F. N. Spon, 35 Murray St., New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Iron and Steel Wire, Wire Hope, Wire Rope Tram- 
ways. Trenton Iron Company, Trenton, N. J. 

Curtis Pressure'Regulator and Steam Trap. See p. 45. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 and 421 East 8th Street, New York. 

Steam Hammers, ImprovedHydraulicJacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Emerson's 1886 1^" Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Hoisting Engines, Friction Clutch Pulleys, Cut-ofl 
Couplings. D. Frisbie & Co., 112 Liberty St., New York. 

" How to Keep Boilers Clean." Send your address 
for free 88 page book. Jas. C. Hotchkiss, 93 John St., N. Y. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific Americax patent 
ajrency, 361 Broadway, New York. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Machine drawing and designing. A. K. Mansfield, 
Chicago. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

Wardweirs patent saw benches. All sizes in stock. 
Rollstone Machine Co.. Fitchburg, Mass. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Split Fnlleys at low prices, and of same Btren^h and 
appearance as Whole Pulleys. Yocom & Son's Shaf tihg 
Works, Drinker St., Philadelphia, Pa. 

Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 361 Broadway, N. T. Free 
on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa^e or number of question. 

Inquiries not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written luTorniatiou on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclentitic American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) R. M. A. asks how to harden small 
work, sucli as used in watches, so that it will come out 
clean and white, or how to remove the black scale, pro- 
vided it does not come out clean. A. Put soap on the 
pieces before heating. Use muriatic acid 1 part, water 
2 parts, for cleaning the pieces when made black by 
hardening. 

(2) G. Y. — For information on incu- 
bators and regulators, see Scientific American Sup- 
plement, Nos. 54, 380, 435. 

(3) H. H. asks : 1. All other things 

being equal, what makes the strongest electro-magnet— 
one composed of three pieces, two cores and back, or 
one composed of a single bar of iron bent in ** horse- 
shoe " form? A. The single piece of iron would be 
rather the stronger. 2. How must I wrap this magnet — 
with wire in sections, or in one winding? A. Sectional 
winding may be useful as a matter of convenience. We 
should not recommend it as increasing the power. 3. 
In the Holtz machine described in Supplement, No. 
278, are both inductors applied to their respective win- 
dows on the same face of the eye glass, or is an inductor 
first applied, and then the plate of glass turned over so 
as to lie on its opposite face, and the other inductor 
then applied? When both plates are in position on 
the machine, are the inductors— if both are on the same 
face of the glass— on the face farthest away from 
the revolving plate, or on the side nearest to it? A. 
The inductors in the Holtz machine are on the same 
side of the glass plate — the side furthest from the re- 
volving plate. 4. Will a magneto machine run an in- 
duction coil? If so, must a current interrupter be 
used? A. A magneto machine will run an induction 
coil without an interrupter. 

(4) Wm. asks : Was there ever a time 

In the last 100 years when a double eagle meant $100? 
A. No, but the double eagle of 1849 sells to-day for $300, 
on account of its rarity. 

(5) F. K. desires a receipt to make beef 

wine, andiron, as made and sold by the apothecaries. 
A. Liebig's extract of beef J^ ounce av., ammonio ci- 
trate of iron 256 grains, spirit of orange J^ fl. oz., dis- 
tilled water 1>^ fl. oz., sherry wine sufficient to make 16 
fl. oz. Dissolve the ammonio citrate of iron in the 
water, dissolve the extract of beef in the sherry wine, 
add the spirit of orange, and mix the solutions. 

(6) W. C. asks : What is the difference 
between a dynamo-electiic machine and a magneto-elec- 
tric machine? A. The dynamo has its magnetic field 
established by an electro magnet; the magneto, by a 
permanent magnet. 

(7) C. B. N. asks about the " Legion of 

. Honor" of France. A. It is an order founded by 
Napoleon, May 19, l&y2, as an especially honorary re- 
compense for services rendered to the state. The decor- 
ation consists of a five rayed star, bearing the imperial 
effigy and eagle and surmounted by the imperial crown. 

(8) W. H. R. asks : 1. What is the 

speed of Ericsson's Destroyer? A. We believe 
the trials thus far have not settled this question. 2. 
Which is considered the best — the Armstrong, Krupp, 
De Bange, or Whitworth system of artillery? A. Each 
of these systems has its peculiar advantages. We do 
not yet know which is to take the lead. 3. What is the 
rule for calculating the range of a gun, when the velocity 
and weight of the projectile are known? A. The pro- 
blems pertaining to projectiles are rather complex, but 
fully given, with examples, in " A Treatise on Practical 
Mathematics," Chambers' Educational Course, $1.50, 
which we can furnish. The formulas are: 

A=Height due to velocity of projection. 

«=Velocity of projection in feet per second. 

r=The range required. 

c=Angle of elevation. 

fir=Gravity=322. Then 

A = — r=2Asin, 2e 
2g 
For example; A ball discharged at a velocity of 1,500 
feet per second, at an elevation of 24° 36', required 
the fange. 

1 500^ 

— -a4,938=A, and 

2X32-2 
69,876X0756995=52,896 feet, or 10 miles. Usethe table of 
natural sines. 4. Have mortars been improved as much 
in the last twenty years as cannon? A. Mortars are out 
of date, both shells and solid projectiles being fired 
from the great guns now made. 5. What is the name 
of the most powerful war ship at present afloat? A. 
There is considerable doubt as to which of some three 
or four of the European war ships would be the most 
powerful in actual battle, which would give the only 
practical test. 6. I have a microscope of the Student 
class. The body and draw tube are not blackened in- 
side. Should this be done? The definition of this mi- 
croscope is good in the day time, but bad by lamp 
li|dht. What is the caase? A. The microscope should 
be black inside. Probably yon do not understand the 
management of the light. We can send yon a book, 
•"How to L^se the Microscope," by J. Phin, 75 cents. 



(9) H. K. B. asks : Whatsize and length 

of wire would be best to use in constructing the 
Deprez galvanometer (described in your issue of De- 
cember 4). If a single magnet of good strength, and 7 
inches high, ^ inch thick, 1 inch between the poles, 
and each pole piece or arm of the magnet is 1^ inch 
in width]} be used, could it be made to work well 
with such a magnet? The galvanometer is to be used 
in circuits of medium resistance, and to test the rela- 
tive strength of different battery cells. Is it absolutely 
necessary to use silver wire to suspend the coil by, 
and will the deflections be directly proportional to 
the current strength? Also what is the soft iron cyl- 
inder for, and must theiron be very soft? A. The best 
way is not to depart from the dimensions given, which 
represent the results of good practice. Your magnet 
would probably answer. Adhere to the sizes of wire 
given for the coil. You can only use it on extremely 
weak currents or as a volt meter. Any attempt to use 
it directly as an ammeter will destroy it unless the 
current is very slight. Silver wire is far the best for 
suspending it. The soft iron cylinder becomes polar- 
ized and increases tbe intensity of the field. It should 
be good quality wrought iron. The deflections will 
only be proportional to the current streni^h when used 
by the discharge method, and it is not very reliable for 
this work. 

(10) B. F. S. asks : What is the best, but 
simplest, method of tempering mill picks? Please give 
us two or three ways of doing same. The smiths here 
do not have success, and we want a method of doing 
it ourselves. A. The tempering of mill picks is more 
a matter of care and observation than any special 
material used in the process. More picks are spoiled 
by burning or overheating the corners than by any 
other part of their manufacture. A slow fire and heat- 
ing back from the point is an essential feature. Do 
not draw the edge thin. Leave it a little blunt and grind 
for the proper edge. Heat to a cherry red, no more at 
the corners than in the middle. Dip In clear water, 
and draw the temper to a full straw color. Brighten 
the edge surface on a grindstone or with emery paper 
before tempering. See valuable articles on Harden- 
ing and Tempering Tools, by J. Bose, in Scientific 

ASERICAN SUPPLHMBNT, NoS. 95, 103, 105. 

(11) C. S. S. — Wood steeped in a solu- 
tion of copperas becomes harder and more indestructi* 
ble. 

(12) J. F. D. desires (1) a receipt for 
cheap paint for old shingle roofs. A. Coal tar paint 
would be the cheapest thing you can use. See a ** Re- 
cipe for Roofing Paint," in Scientific Axebican 
Supplement, No. 113. 2. What chemical will make 
water and coal tar mix? A. You cannot make a per- 
fect mixture of them. 

(13; W. L. J. asks best material to put 

on ropes used in water (fresh), such as boom ropes. 
Also on ropes used in hauling logs out of boom. A. Im- 
mersing the cordage in a solution of 50 or 60 parts water 
and 1 part corrosive sublimate will te&d< to preserve the 
rope. As to use of tar, the best rope is not tarred. 

(14)' T. J. C. asks : What material is 
used for a matrix In casting celluloid stereotypes? A. 
Celluloid should not be cast, but becomes sufficiently 
soft at 165° Fah. to assume deaired forms by press- 
ing, which should be done in a brass mould, also heated 
beforehand, the article to be cooled off in the mould 
by cold water. When articles can be punched or 
pressed from the material, it should be heated in warm 
water to 100° Fah., to prevent tearing and splintering. 

(15) D. P. B. — A mixture of coal tar 

and plumbago, thinned with turpentine or benzine, 
makes Jthe best paint for an iron smokestack. 

(16) P. M. asks for a paste not liable to 

be affected by liquids, vinegar, etc., for fastening a 
small glass disk in a metal cap. A. Boil 3 parts resin 
with 1 part of caustic soda and 5 parts of water, thus 
making a kind of soap which is mixed with half its 
weight of plaster of Paris. 

(17) A. J. K. asks (1) a transparent ruby 

and a yellow colored varnish to cover glass with for 
photographic purposes. A. Use aniline colors mixed 
with collodion. 2. How to make a good negative var- 
nish? A. Sandarac 4 ounces, alcohol 28 ounces, oil of 
lavender 3 ounces, chloroform 5 drachms. 3. What is 
the best process of intensifying a negative, -and how 
done? A. Bichloride of mercury, saturated solution, in 
cold water. The negative should be placed in alum a 
short time before treatment. Wadh nt^ative well, and 
immediately pour on mercury solution ; do not keep it 
on too long unless the negative is very thin. Wash well 
and immerse in a bath of water 10 ounces and am- 
monia 10 drops. Leave plate in this solution until the 
black color goes quite through the film. Wash well. 
If the mercury solution makes the negative too dense, 
dilute with water. 

(18) E. R. S. writes : I have a " weeping 

sinew " between my first and second knuckles on my 
right hand. What will cure it? A. Paint it with 
iodine. 

(19) Stencil Cutter, Ironton, O., asks: 
What is the best mixture to stencil name on stoneware, 
using a thin copper stencil, before burning? A. Cobalt 
oxide mixed to suitable consistency with linseed oil 
and japan, 

(20) C. L. asks : What oil can I use to 
rub into my shqes at night, so that I can polish them in 
the morning by using ordinary shoe blacking? A. You 
cannot polish well over leather thus recently treated to 
soften it. The city bootblacks always find it hard work 
to get a "shine" on new boots or shoes. A mixture of 
neatsfoot oil and tallow, about one-half each, makes 
the best dressing for such use, and the leather should 
be slightly moist, but not wet, when treated, 

(gl) H. D. G. writes : t Cuff buttons 

worn on celluloid cuffs color them. What will remove 
the coloring without injury to the cofff ' A. The spots 
can be removed by washing with sapolio or other suita- 
ble soap. 2. Why do cuff buttons color or stain cellu- 
loid cuffs, and not linen? A. It depends on th&«om- 
poc>ition of the cuff buttons. Linen culb are often 
stained by their sold stems. 



(22) M. B. L. asks : What kind of ink 

or crayon will resist acid on copper or zinc? A. Use a 
black asphaltum varnish, procurable at any first class 
paint store. 

(23) H. O. T. asks for the best mode of 

finding or tracing trichinse in pork by means of a mi- 
croscope. A. Cut a very thin longitudinal slice of the 
muscle by means of a very sharp knife or razor. Press 
it between two glass slips, and examine by transmitted 
light. The coiled trichinte may be readily distinguished 
from the muscle fiber. 

(24) S. S. asks whether frictional elec- 
tricity can be generated on a damp, rainy day. If so, 
in what proportion to a dry, clear day? A. Practically 
speaking it cannot, as moisture in the air conducts 
it away; in many cotton factories, arrangements are 
made by spraying to impart some moisture ta the air, 
in order to dissipate the electricity generated by the 
motion of the machinery. 

(25) T. L. R. asks about the relative 

buoyancy of deep and shallow water, stating that a 
vessel drawing 12 feet will touch the bottom in passing 
over a shoal that is more than 12 feet in depth. A. 
There is no difference in the buoyancy of the water, 
but the swell caused by the vessePs motion has its cor- 
responding depression, to which the vessel must set- 
tle, and this swell is greater in shallow than in deep 
water. 

(26) Curiosity asks : 1. Will the govern- 
ment's new cruisers, in course of completion, be illus- 
trated in your paper? A. We have illustrated some 
—see SupPLEMBNT, No. 555~and shall continue as 
hitherto to do so. 2. Has the government enough 
heavy armament, viz., 54 ton guns, to equip all of the 
new vessels? A. No; many new guns have yet to be 
built. 3. Suppose an enemy's vessel carrying 100 ton 
guns should fife a shell at long range, and explode 
same within a very few feet of the vessel which is to 
carry the pneumatic gans and 12,000 pounds nitro- 
glycerine, would there be any danger of the concus- 
sion exploding the nitro-glycerinef A. The concussion 
from an exploding shell would not be enough to ex- 
plode explosive gelatine. Lieut. Zalinski has made 
exhaustive experiments on this point, and has proved 
its absolute safety from explosion by aerial concussion 
of gunpowder, fulminate, or other explosive. 4. Please 
give relatiTC strength of France and Germany, both on 
sea and land, at present time. 

A. France. 

Army 497,458 men 

Gendarmes 25,885 "• 

Navy 410 ships 

42,789 men 
Germany. 

Army 445,417 men 

Armorers, etc 3,918 '* 

Navy 98 ships 

Besides torpedo boats built 
and building, which are to 

amount to 150 vessels 

17.426 men 



TO IKTEHTOBS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the CJoited States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & C0.4 office SCIENTIFIC American, 861 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For ivblcb' lietters Patent of tbe 
United States irere Granted, 

Apnl 26, 1887, 

AND EACH BEARING THAT DATE. 

ISeeDoteatendof list about copies of tliese patents.] 



AdTertisiDK cabinet, T. Douxberty 861,995 

Aerial naviKation, W. Beeson 361,86s 

Agricultural machines, seat for, C. V. Beebe 361,918 

Alarm. See Water IctcI alarm. 

Albums, adjustable clasp for, H. Lehmann 361,766 

Animal releasing device, Smitti & Kendall 361.728 

Ash pan carrier, F. W. Coleman 361,863 

Axle boxes, dust guard for car, F. Taylor 361,732 

BallOK press, J. B. Johnson 361,76< 

Battery. See Galvanic battery. 

Bed bottom. O. H. Baker 361.666 

Bell, electric, v. W. Hazazer 362,006 

Bell, gong, B. C. Barton 361.807 

Bell, signal, «. W. JSddy 361,751 

Bit, J. P. Strange 362,0M 

Block.' See Horse block. 

Blower for stoves, adjustable, W. L. Brldgeford. . 361,809 

Board. See Piano sound board. 

Boiler, J. Leightham 362,021 

Boiler compounds, apparatus for feeding, J. G. 

Dolan 361,679 

Bolt. See Interlocking bolt. 

Book cover. A. J. KletJker 361,960 

Boot or shoe. Shea & Brown 361,725 

Boot or shoe burnishing machine, F. P. Baldwin.. 361,806 

Boot or shoe burnishing machine, J. O. Lee 362,030 

Boring machine, automatic, Morrison & Allen 361.832 

Bottle heads, tool for anishing, C. L. Morehouse.. 361,774 

Buckle, J. M. Basinger 361,980 

Buckle, S.B. Moore 362,030 

Burial casket fastening, F. 8. Craig 362,03? 

Burner. See Gas burner.' Vapor burner. 

Burnishing machine, B. F. Patch 362.036 

Bustle, C.W.Haynes.... 361,768 

Bustle, C. C. Shelby...... 361,969 

Button, stud, etc., D. K. Ctalld 361.862 

Cable, chain, J. M. Dodge 361,866 

Camera. Se<e Pbotograptaic camera. 



Camera shutter, F. K. Belts 

Camera stands, folding top for, W. H. Lewis — 

Can stopper, automatic, W.H.Thayer 361.9^ 

Cap, M. Postman 361,717 

Car coupling, T. Armat 361,664 

Car coupling, G..J. Ferguson.. 361,867 

Car coupling, O. B. Hiestand 361.872 

Car coupling, R. Jones 361,%3 

Car coupling, A. O. Yeatman 361.i<0 

Car signal apparatus, tram, J. Stephenson 361, 304 

Car starter. Z. Floryanowicz 361,753 

Cars, signaling apparatus for tram, J. Stephenson 363.012 

Carding engine, Dobson & Bromiley 361,815 

Carrier. See Ash pan carrier. Cash carrier. 

Cartridge loader, pocket, G. W. Morse 361,966 

earring meat, etc., ap^ance for holding articles 

In position for, F. Bennett 361,742 

Case. See Eyeglass or spectacle case. File case. 

Stationery case. 
Case and display rack, combined, D. J. O'Sulltvan 362,035 

Cash carrier, D. E. Eempster 3bl.7(S 

Cash register, P. Yoe 361,802 

Caster, L. Gwinner 361,694 

Chair. See Dental chair. 

Chair, cabinet, and desk, combined, H. A. Luft.... 361^82 

Chairs, leg rest for, J. M. Babka 361,804 

Chessman, L. S. Schmitthenner 361,721 

Chimney cap, H. F. Henry..... 361.871 

Christmas tree ornament. O. W. Landenberger... . 362,017 

Chuck, drill, J. F. Strange 362,043 

Chuck, lathe, W. Beers 361,668 

Clamp. See Rope clamp. 

Clamp, J. G. Gustaf son , 362,001 

Clamping device, J. Patten 361,777 

Clasp. Sse Shoe clasp. 

Clock winding mechanism, A. Robinson... 361.837 

Clothes pounder, H. E. Olmstead 361,888 

Cock, self-closing stop, Marey & Colic 362,026 

Cockeye, J. G. Eckart 361.0BS 

Collar, horse, A. Loher 361.881 

Conveyers, making spiral, W. W. Green 361,998 

Cotton, apparatus for handling, D. A. Sailor -. . 362,041 

Cotton or hay press, W. R. Berry 361,748 

Coupling. See Car coupling. Thill coupling. 

Cream skimming device. H. R. Savage 361,720 

Cuff retainer, W. S. Gubelmann 362,000 

Cultivator, M. Plats 361.715 

Cultivator, W. S. Weir 3(8.049 

Cultivator and pulverizer, L. C. Erwin 361.866 

Cultivator and weed cutter, corn, W. Murphy 362,033 

Cup. See Dope cup. 

Curling Iron, R.P.Dunn. 361,682 

Curtain pole ring, W. P. Hill. 361.873 

Curtain poles, ornamenting, T. J. P. F. Lindberg.. 361,827 

Cut oil valve for fluid supply pipes, F. Moore 361,884 

Dental chair, E. P. Sliles 361,906 

Dental engine brush, L. W. Ballard 361,906 

Dental plugger, W. Loewenthul 361,768 

Dishes, machine for washing, J. S. Stevens 961,729 

Distilling apparatus. Brown & Neeley 361,671 

Ditching machine, J. W. & M. F. Brinkley 361,670 

Diving apparatus, J. Bruce 361,925 

Dope cup, A. T. Ballantine 361.916 

Dope cup, B. M. Phelan 361,891 

Door, M. B. Burk 361.810 

Door check, F. D. Guild 361.693 

Door check, Shaw t Wiion 361.840 

Door lock, sliding, E. B. Searles 961,897 

Door spring, E. D. Beales 161,961 

Drier. See Fruit drier. 
Drill. See Rock drill. 

Dust collector, A. C.Nagel St ol 361,711 

Dye vat, I. H. & T. Bottomley 361,921 

Dynamometer.recordlng, C. M.Giddings 361,689 

Earring, A. Luthy 361,769 

Electric apparatus, binding device for, I. W. 

Litchfleld 361,705 

Electric covering for indicating abnormal con- 
ditions, G. J. JewiU 362.010 

Electric inductive translator. W. Main 361,770 

Electric machine regulator, dynamo, C. Q. Per- 
kins.... .. ■. 361.712 

Electric machines, armature core for dynamo. A. 

Schmid 361,896 

Bleatric machines, commutator for dynamo, B. 

P.Warner 361,»?8 

Electrical conductor, L. Daft 361,676 

Electrical power, apparatus for distributing, E. 

A. Sperry 361,848 

Elevators, electric valve operating mechanism 

for, G. H. Reynolds 361,778, 361,780 

Elevators, means for electrically controlling the 

operation of , G. H. Reynolds .161.779 

Embroidering machine, E. Cornely 361,747 

End gate, C. B'. Bassett 361,864 

End gate, F. B. Cunningham 361.749 

End gate, wagon, M. S. Tyler 361,971 

Engine. See Carding engine. Gas marine en- 
gine. 

Escapement wheel, Heath & Champlin 361,946 

Ether, production of a new ethyl, R.Gnehm 961,690 

Excavator, H. W. Roop 361,895 

Extension table, C. Gebhardt 361,688 

Eyeglass or spectacle case, F. Shailer 361,724 

Fare boxes, lighting device for, Brownrigg & 

Sutzin 361,860 

Feed water heater, W. T. Andrews 361,803 

Fence post, L L. Landis 961,880 

Fiber cleaning machine, A. W. Savage 361,838 

File case, F. R. Alderman 361.852 

File holder, T. E. Baden 361,976 

File, paper, C. J. MoKae 361,7l2 

Filling apparatus. J. C. Collins 361,930 

Fireplace. J. G. Smith 361.727 

nshing reel, A. N. PettengUl 361Jj90 

Iflue scraper, B. D. Weston 361,736 

Fly, artlflclal, T. B. Mills .161,966 

Fog signal, F. A. Norcross 361,776 

Fruit drier, S. Stigler 361,906 

Funeral advertising device or annunciator, J. B. 

Grosjean 361,760 

Fnrnace. See Gas furnace. Hot air furnace. 
Regenerative furnace. Steam and hot air fur- 
nace. 

Furnace attachment. .1. M. Dick 3ei.»i3 

Furniture, adjustable and separable, A. J. Oron... 361,91)2 

Fusible cut-out, C. G. Perkins. 361,713 

Galvanic battery, S. F. Walker 361.794 

Garment supporter, H. H. Biickland 361,904 

Garments, spring or reedf or supporting, A. Ben- 
jamin 361,982 

Gas burner, G. K.Cooke 361,674 

Gas burners, attachment for, H. T. Foote 961.818 

Oas cut-off. Field & Hogue 361,684 

Gasfnrriace, water. Dwelle & Stapp 361,996 

Gas making apparatus, F. H. Hambleton 361,820 

Oas marine engine, explosive, G. Daimler .- 961,931 

Gas regulator and cut-off, T. J. Kieley 961,7eS 

Gate. See End gate. Wagon end gate. Wire 

gate. 
Grain binders, bundle carrier for, W. R. B^ker, 

, 161^6 to 361,978 
Grain meter, automatic, J. C, Kini;...... %1,878 
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QiaiD or f ertlUzerdistrlbuter, B. F. Rlx 361,781 

Gnard. See Snow euard. 

Harness, J. l\ Barber 861,917 

Harness, A. Hof mann 361,874 

Harness mountine, E. R. Caboone, 361,811 

Harrow. O. F. Barber 361,863 

Harrow, 0, Hodgklns 361,638 

Harrow, Judsou & Cameron 862,011 

Harrow attachment, N, W. Rew 361,8.% 

Harrow tooth attachment, G. Sweet 361,793 

Harvester, grain binding, J. Harrison 362.001 

Harvester, grain binding, L. filler 361,964 

Harvester raise, II. B. Pridmore 36.,0S8 

Harvester reel, H. B. Taylor 86:848 

Harvester, rice, T. S. Marshall 862,(r6 

Hat ring and stay, wire, S. T. Newman 361,83S 

Hats, trimming for, M. Fucbs 361,756 

Hay gatherer, J. H. & S. W. Humphrey 381,..' 

Hay press, J. H. Williams 361,912 

Hay staclter, B. F. Scholder 361,723 

Hay Etaclcer and loader, H. L. Dewing 361,814 

Heater. See Feed water heater. 
Heating buildings, apparatus for, 1. W. Rush- 
more 361,784 

Hides; treating raw, Grether & Mosher — 361,999 

Hinge, loci:, R. H. Dorn 861.681 

1 ige, spring, B. Colvin 361,989 

Hinge, spring, J. Keene 861,701 

Hog cholera remedy, G. II. Becliwith 361,741 

Holder. See File holder. Paper holder. Sash 

holder. Stringed instrument holder. 
Hoops, guide for machines for sawing, J. C. Bal- 

lew 361.979 

Horse blocli, B.F.Brown 361,983 

Hot air furnace, tubular, F. Shriver 361,841 

Hulling machine, H.H.Thayer 361,733 

Inhaler, J. W. Culbertson 361,748 

Interlocking bolt, T. I. Bush 361,9£3, 361,986 

Iron. See Curling iron. Lewis iron. 
Jack. See Lifting jack. Wa^^on jack. 

Jewelry stock, S. O. Bigney 361,857 

Joint. See Spectacle joint. 

Joint for crossing parts of corrugated metal, H. 

C.Hodges 362.008 

Kitchen cabinet, J. L. Bearden 861,667 

Knife. See Pocket knife. 

Lamp and signal post, combined, J. E. Smith 861,901 

Lamp, central draught glass, G. S. Schucbman iitil,723 

Lamp Bzture. gas and electric. J. T. Robb 361,782 

Lamps, safety device for incandescent. E. A. 

Sperry 861,844 

Lantern, C. W. Colony.... 361,988 

Lantern, signal, J. A. Bragaw 861.808 

Latch for refrigerators, etc., T. Brabson 361,922 

Lawn shears, L. Weston 361.911 

Leather, etc., machine for cutting, J. Matheis 361,707 

Level, plumb. F. Sonntag 361,728 

Lewis iron, O. B. Cartwright 861,927 

Lifter. See Pipe lifter. 

Lifting jack. 3. W. Hawltins 361.944 

LifUng jack. L. Meeker 362,029 

Lock. See Door lock. 

Locomotive driving wheel, C. B. Swinerton 362,046 

Loom, circular, J. B. Gillespie 361.758 

IjOOm, circular, A. De Laski 361,994 

Loom cutting attachment, P. Cocker 361.929 

Loom, needle, L. Woodbury 861.801 

1,00ms, device for supplying warps to, C. Tbeis... 361. 79S 

Manure spreader, H. Watkins 362,048 

Meal cake moulding box, W. Krutzsch 361.879 

Measure, rotary line, A. Stoner 361,791 

Measuring oil tank. Lindsay & Ross 861,828 

Measuring vessel, L. A. Goodrich 361,691 

Metallic bodies, constructing compound, B. 

Wheeler 361,799 

Metals from ores or alloys by electrolysis, appara- 
tus for separating, H. Liepmann 362,022 

Meter. See Grain meter. Water meter. 
Mill. See Rolling mill. Seed mill. 

Milling machine, die, F. C. Whitcomb 361,851 

Mould, B. Wheeler 361,798 

Moulding machine, wood, C. L. Goehring 361,868 

Motor.,1. Gregory 361,937 

Motor, A. Lucier 362,024 

Musicleaf turner, O. C.Feys 361.816 

Nail cutting machine, E. H. Bissett 861,744 

J^ailing machine box. Fowler & De Forest 361.754 

Nuts, bleaching edible, F. M. Ironmonger 361,700 

Open head spring, W. W. Comter 361.991 

Organs, key holding device for, G. B. Kelly.... 861.949 

Organs, pedal attachment for reed, L. A. SUbers.. 361,970 

Organs, stop action f or, J. B. Olds 361,887 

Oven cover, bake, B. B. Sperry 361,903 

Ovens, illuminating device for bakers', J. Peter- 

selka 361,714 

Ox shoes, die for forging, W. Pearce (r) 10,831 

Ozone apparatus, A. & L. Q. Brin 861.923 

Pantaloons stretcher. O. S. Noyes 861,834 

Paper bag machine, H. R. Corkhill, Sr 361,746 

Paper bag machine, Lorenz & Honiss 361,951 

Paper holder toilet, C. G. Mortimer 362,031 

Paper making machines, automatic felt or wire 

guide for, J. A. Pierce 361,892 

Paper, process of and apparatus for making em- 
bossed, J. B.Taylor 861,849 

Paring machine, potato, H. J. Hyer 362,009 

Pasting machine, band, B. T. HazelUne et al 862,006 

Pavement, asphalt, M. Macleod 861,953 

Photographic camera, W. Clark 361,672, 361,673 

Photograph shutter, W. L. Imlay 361,947 

Piano sound board, T. Newhouse 361,967 

Pin. See Safety pin. 
Pipe. See Stove pipe. 

Pipe fittings, blank for, J. T. Hambay 362,003 

Pipelifter, R. G. Marcy 361,706 

Pipes, artificial stone, etc., composition for, S. H. 

Gilson 361,769 

Pipes, support for steam, W. A. Lilliendahl 361,767 

Pitman, J. Mossfman 362.032 

Planing machine, B. A. Blake 361.869 

Planter, corn, L. L. Brooks 361,924 

Planters, dropping and marking attachment for 

corn, J. Flynn 361,936 

Plastic material, machine for producing plain or 
ornamental articles from, A. ti. & O. 6. 

Hohre 861,822 

Plow. J. C. HaltoB^. 382,002 

Plow, drain, J. Harper 361,696 

Plow jointer, T. Lowden 362.023 

Plow, sulky, Marx & Virnig sei^-TO 

Plume, H. D. Jaclison 861.948 

Pocket knife, J. C. Friedmann 361,755 

Poke, animal, F. Schwalm 361,839 

Post. See Fence post. Lamp and signal post. 
Power, apparatus for transmitting. Donaldson & 

Dallett 861,680 

Press. See Baling press. Cotton or hay press. 
Hay press. Seal press. 

Pressing fabrics, machine for, G. W. Miller 361.773 

Pressure regulator, fluid,,, W. B. Mason 861.771 

Pressure remilator, J. K^att aSt,796 

rrtatlng macblnei color, D. B. K; opster 3Sl.t03 



361,795 
, 361,692 



381,666 
862,045 



Printtns Diachtnes, aafetyistopping. and starting 

mechanism for, W. Scott 361,788 

Printing machines, securing curved form plates 

in rotary, J. T^ Hawkins 36i,821 

Projectile, A. Bossard 361,920 

Puller. See Stamp puller. 

Pump, breast, A. B. Tutton 381,910 

Railway, cable. A. A. Shobe 361.787 

Railway crossing, J. W. Storrs 361,907 

Railway signaling, S. B. Stewart S61.73Q 

REilway switch, J. L. Hoyer 361,688 

Rake. See Harvester rake. 

Ree.. Pee Fishing reel. Harvester reel. 

Regener-.^e furnace, L. G. Laureau 362,018 

Register. See Cash register. 

Registering apparatus, Doehring & Hoffman 361,678 

Rerulctor. See Gas regulator. Pressure regu- 
lator. 
Revolvers, ejector mechanism for, F. A. Foster... 361,819 
Ring. See Curtain pole ring. Barring. Hat 
ring. 

Rock dri.i, electro-magnetic, H. N. Marvin 361,829 

Roller mills, feeding device for, J. O. Mawhood... 362.027 

Rolling mill, B. Bowen 861,858 

Roof, I. H. Asire 861,974 

Rope clamp, W. B. Denlthorne 361,982 

Rope coupler, electric, S. B. Stewart 381,731 

Saddle, harness. Goodman & T'l'-.tle 381,966 

Safety pin. J. B. Nichols 861,886 

Sash holder, A.J.Davis 861,864 

Saw filing machine, P. H. Gendron 381,757 

Sawing macLme, scroll. M. D. Wiscbker Stl,800 

Scarf, neck, J. A. & F. I. Kirchner (r) 10,830 

Screen. See Window screen. 

Seal press, J. P. S. Voght 381,972 

Seat and bed, combined. S. W. Knott 362.016 

Seed mill, cotton, S. McLean ^ 963,028 

Sewing machine treadle, J. R. McCall 361,708 

Shafts, axle journals, etc., machine for grooving, 

C.H. Dodd 361,677 

Shears. See I^awn shears. 

Shirt.F.I... Sheldon 361,898 

Shoe clasp, D. I". Dalton 381,933 

Shoe clasp, T. B. King 862,018, 362,014 

Shoe clasp, H. S. Pullman 362,010 

Signal. See Fog signal. Water signal. 

Slicing machine, K. C. Hansen 861,870 

Snow guard, W. Rudnicki 381.783 

Snow melter, T. B. Woodward 361,789 

Spark arrester, W. Wilson — ,_.. 361.738 

Spectacle joint, P. Moews „... 881,831 

Spinning machines, etc., tube washer for, C. 

Brigg 361,859 

Spring. See Door spring. Open head spring. 
Vehicle spring. Watch case spring. 

Stanchion, cattle, G. W. Russell 361,785 

Starch, manufacture of, S. Spitzer 861,788 

Stationery case, portable. J. F. Tannatt 861,847 

Stave machine, C. L. Goehring 361,889 

Steam and hot air furnace, combined, F. Shriver.. 361,842 
Steel, eliminating carbon from, E. D. Wassell 
Stone work, jointer for artificial, G. F. Gray.. 
Stopper. See Can stopper. 

Stove, B. A. Baxter 

Stove, heating, W. L. Swan, 

Stovepipe, B. F. Caldwell 861,861 

Stovepipes, packing and nesting, B. F. Caldwell... 361,926 

Stove spittoon. W. D. Smith , 361,902 

Strap loop, C. Reinisch..... „. 361,718 

Stringed instrument holder, R. T. Fiorini 361,817 

Stump puller, W. J. Hartrup etal 361,918 

Sulphur from furnace gases, obtaining, Uanisch & 

Schroeder 861,761 

Supporter. See Garment Supporter. 
Switch. See Railway switch. 

Syringe, hypodermic, A. Dunbar 361,750 

Table. See Extension table. 

Tag, marking, W.T.Clark.. 861,987 

Tallow rendering, machine for drying and press- 
ing. Houseman & Sprowles 361,789 

Tank. See Measuring oil tank. 

Telegraphs, switch and circuit for, S. Weaver. 361,797 

Telegraphy, F. Van Rysselberghe 881,784 

Telephone call, magneto-electric, G. A. Wilkins. . 361,787 

Theatrical apparatus, Mestayer & Pincus 361,893 

Thill coupling, A. B. Peterson .• 361,889 

Toothpick, F. D.Nellis 361,778 

Toy, J. Waterstraw 381,735 

Toy carrousel, S. Pinnell 861,885 

Toy race course, H. A. Cordray 361.812 

Trousers, L N.Klein...' 362,015 

Truck, car, Susemihl & Jewett 361,846, 861,846 

Truck, hand, D. S. Wing , 361,9)8 

Trunks from chemically treated fiber, i^nufac- 

tureof, H. W. Morrow 361,886 

Tubes, manufacture of seamless, M. Mannes- 

mann 361,954, 361,959 to 361,968 

Tubes, manufacture of seamless, R. -Mannes- 

mann 361,955 to 361,958 

Type writing machine, E. Howard 861.876 

Umbrella Or parasol, J. T. Smith 361,899, 861,900 

Valve, steam, S S.Cook 381,990 

Valve, stop, J. Stott 861,908 

Vapor burner, O. Ewert 361,934 

Vat. See Dye vat. 

Vehicle gear, L.Stouffer 361,790 

Vehicle spring, J. H. Gunn 1..... 361,938 

vehicle spring, G. B. Harris... 381,697 

Vehicle top, C. U Pritchard 362,039 

Vehicle, two-wheeled, W. S. Frazier 381.88t 

Vehicle, two-wheeled. J. T. Gurney 361,939 to 361,941 

Vehicle wheel, D. S. Wing 381,914 

Vehicles, storm apron for, C. C. King 382,012 

Wagon jack, G. W. Davis 361,813, 

Wagon jack, G. Frazer 861,997 

Wagons, gravel bed for, C. M. Cotterman 361,675 

Wall finish, interior, O. L. Gardner... 861,666, 361.687 

Wall paper, hanging. W. W. Pollard 361,716 

Washing machine, F. P. Bickei 861,919 

Washing machine, G. Hargreaves 861,695 

Washing machine. W.IIodge.. 362,007 

Washing machine, E. K. Lecrone 362.019 

Watch arbor and pivot. Heath & Champlin 361.946 

Watch case spring, N.J. Felix 361,752 

Watches, regulator pin for. A. Van Strait 361,850 

Water closet, W. F. North 361,034 

Water level alarm, J. L. W. Olsen 361,968 

Water meter, rotary, F. W. Tuerk, Jr 362,047 

Water signal, automatic. W. H. Jesselyn 361.824 

Water wheel bucket, H. & W. J. Richards. Jr 861.719 

Weather strip, W. R. Allan 861,915 

Wheel. See Escapement wheel. Locomotive 
driving wheel. Vehicle wheel. Wind wheel. 
Wheels, manufacture of metal, J. R. Little... 1.... 381.952 

Whip, L. F. Uerrick 361.763 

Wind wheel, H.Q.Hood 361,876 

Windmill, B. R. McMaster 361,709 

Windmill, C. A. Relbe...... ... 361,1 

Wlndowscreen, J. Martin, Jr. _.. 861,1 

Window screen, adjustable, Lampson ^ Hogbeii .. asi,82&; 
Window shades, debtee .for operating, A. B. Mil- 
ler ....................:........„..... ao.™ 



Wire batWng machine, H. A. Clow.,. 361,928 

Wire gate. J. F. Hanna 361.942 

Wire tightener, J. W. Boyd 361,746 

Wrench, T.Lantt.... .361,704 

DESIGNS. 

Album covers, nmameDtatijn of , J. Terhnne 17,285 

Barbers' chairs, namentr.tlcD of , T. A. Kohs.... 1'..283 

Brush. C. E. Thbmt..,.n 17.282 

I^amp pedestal. J. GalliDKer 17^.:. i:,279 

Shoe uppers, pattern f#, I. Nielson 1^.31 

Watch caae. D. E. D. MtiMu-rcy 17,280 

Watch case. F. Bapp 17,231 

TRADE MARKS. 

Accordions. M. Hohner 14,317 

Axes, hatchets, and other chopping tools, McLean 

Bros. & Bigg 14.320 

Bakingpowder. J. P. Dieter 14,331 

Beverage made from apples, aerated, J. W. Tufts.. 14,3:24 
Cambric frillings and embroideriee, J. & J. Cash, 

14,328, 14,329 
Cotton threads and /arns of all kinds, Zwir-erei & 

Naehfadenfa'^rlck Gl eggingen 14,325 

Face powder, C. E. lalley &.Co 14,327 

Fruit tree:}. Starlc & 14.322 

Hats and caps, .ur, li. Altmaa&firo 14,326 

Medicine f.^- ani <ia]s, . H. Lind li,Z19 

Medicine for preventing and curing certain named 

diseases, K. S. Hutchinson & Co. 14,334 

Medicine for ^e in Inflammation of *^he bladder 

And urethra, P. K. Clark.. 14,330 

Medialnejs, certain named, B.W.Hart U,333 

Ointments, base for, McIIesson & Bobbins 14,335 

Pantaloons, I . Morris & Brr 14,336 

Paper cutting machines for pr in ten add book- 
binders, P. A. Noyes & Co, 14,337 

Pills, B.C. Steele 14.333 

Shoes, boys* and youths*, W. Dorsch & Sons 14,315 

Soap, family, ir. K. Fairbank & Co 14,316 

Toilet preparations, certain named, M. Schirman.. 14.321 

Tonics and blood purifiers, J. Eaton & Co 14.332 

Underwear, dresses, and trousers for men and 

children, general, H.Q. Valton et Fils 14,338 

Velvet pile fabric. Broome, Hallworth & Foster... . 14,314 
Wine, beer, distilled liquor, and mineral waters, 

bottled. Koster & Blal 14,318 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full Instructions address Mann & Go., 361 Broadway, 
New York. Other foreign patents may also be obtained. 



'^dperfii&einente. 



75 cents a line, 
Sl.UU a line. 



Inside Pages each Insertion - - ' 
Back Pace, each insertion - - • 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per a^te line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



SEBASTIAN, MAY& GO'S 

Imptgnd Sntw CttUag 

ilAillAWPower 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits, Lathes on trial, *^ 
Catalogrues mailed on application 
165 W. ^d St., Giucinuatl, O 




\ ^yiflciis^lllS leji^n^rks B): 



d CPTDinAI Edward P.Thompson, Solicitor 
CLCU I lllbnLi of Electrical Patents, 3 Beekman 
Street, N. Y. Write for testimonials and instructions. 






Batbm' Foot-Power Hachlnerr, 

(Complete outfits for Actual Worksnop 
Business. Read what a customer says i 
" Considering its capacity and the ac- 
curateneasof your No. 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simpiv elegant. 1 can turn steadily 
lor a whole day and at night feel aa 
little tired as if I had been walkinR 
around.*' Descriptive Catalogne and 
Price Iji St Fre«. w.F. &JOHNBAHNBfl 
:o. Address 1999Mam St..Rockford.lll. 




CLARK'S NOISELESS RUBBER WHEELS 

No more Splintered Floora. 
Different Styles. Catalogue Free. 

UE<t. F. CLARK, 
Box L. Windsor LiOcliB, Ci. 



Special Rubber Mould Work. ,„^'SSh^. 

CANPIELD RUBBER CO, Bridgeport, Conn. 



Best Slon Liie Teleploie. 

Well adapted for private lines or for 
speaking tiibe purposes in manufactories, 
connecting foremen with office, residence 
with stable, etc. Send stamp for illustrat- 
ed catalogue. 
KNUUSUNife EI.Ii8W0RTH, 

Electi'ical and Mechanical Engineers, 
39 Nassau Street, New York, 

Purchasing Agents for all kinds of 
Electrical Goods. 



EXCELLENT BLACK COPIES of €mythim.g written or 
d/ravm with any Pen (or Type Writer) by the Patent 

Only equaled by 
Lithography. 
Specimens Free. 
AUTOCOPYIST Co., 166 William Street. New York. 



u'>MU/ri> miku UTi^v ircu \ui xj'yc vv ri 

AUTOCOPYIST 



To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation- This he nas when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper tor the 8cifc>JTiFic American, when 
selecting a list of publicattons in wuHsa yuudttoide it is 
for your Interest to advertise. This is frequently done, 
for the reason tnat toe agent gets a larger eommission 
from the papers having a small circulation thAn is allow- 
ed on the SciBNTivic Ahebicax- 

For TBteb see top of first <!olnmn of this page» or ad- 
-dresB 

HIDNN ds CO.» FaMlshers, 

381 BMiulwaTa K«w Y«rk, 
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^JAMTED, some one to manufacture and introduce 
¥tf Witter's improved bevel patent, No. 35B.181, en- 
graved in Sci. AM., March 12, 1887. Entire patent for 
sale. F. E. WITTER, Brooklyn, Conn. 



EBSTER'S 

Una Mflpg Dicti onary. 

ADICTIONRRY, 

118,000 Words, 3000 Elngravings, a 

GAZETTEER OF THE WORLD, 

of 25,000 Titles, and a 

BIOGRAPHICAL DICTIONARY, 

of nearly 10,000 Noted Persons, 

ALL IH QUE BOOK. 

Contains 3000 more Words and nearly 2000 more 
Illustrations than ftny othor American Dictionary. 

G. 4 C. HERRIAH & CO.,Fub'rs,Spriagfiel<i, Mui. 




at ever J 
Fireside. 



Til I CACC ^o^ ft term of years, the four-^ttory 
lU LCHOC brownstone, 32-foot front dwelling, 
1042 Fifth Avenue, opposite the handsomest part of the 
Park, and on about the highest ground on the avenue; 
the house is cabinet finished throughout, newly dec- 
orated, perfect plumbing, marble bath-room, burglars' 
alarm, wired for electric lighting, etc. The house is 
complete in every respect and ready for immediate oc- 
cupancy; rent very low. Apply to J. E, l<eaycrat't| 
1544 Broadway or 165 East SfJth Street, or H. B. DREW 
& CO., Fifth Ave. cor. of 27th St., New York. 



Lists sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. Y. 




Corrugated Copper Gasketi 

(patented), naed in place of rubber or other 
deetructible packing for connectinji; flange 
pipes, cylinder h^ds, Bteam chests, ete. 
Thie gaeket ia not injured by steam, oil, or 
acid solntions. U. S. Mineral Wool 
Company, ift Cortlandt St., M. T. 



A BUSINESS BONANZA! 

A building in Liberty, near Kansas City, 60x80 feet, 
with Engine, Ac, complete for a creamery, all new, 
never run a day, with fountain of living water, is for 
sale ^ an vnparalleled low price. Material facilities and 
market for manufacturing: abundant. Don't delay. A 
second boom is dawning. For particulars, address JOHN 
W. HUNT, Liberty, Clay County, Missouri. 



PATENT LIBRARY FOR SALE. 

For description and price, address. 

R. D . TUTTLE, Beloit. Kan. 




OIL ENGINES. 

For Printers, Steam Yachts* 
pumping water,Rawing wood, 
making ice-cream. Carpen- 
ters, Mechanics. 1 to 5H.P. 
Fuel, Kerosene. No clast* 
Automatic in fuel and watelr 
supply. Illustrated Cata- 
logue free. Mention Scien- 
tific American. 
SHIFMAK ENGINE CO., 
82 Pearl St., Soston, Mass. 



TOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLUTCHES ami ELEVATORS 



I'UOVIUENCE, U. I. 



VflD fiAl C Owing to the death of one of the 
run wHLCi members of our firm, and desiringto 
retire trom business, we offer the entire plant of The 
Stevenson Engine Works for sale, consisting of Real 
Estate, good brick buildings, and fully equipped with 
tools, machinery, and patterns for the manufacture of 
first-class steam eneines, saw mills, and general machi- 
nery. If you are thinking of going into the manufac- 
turing business, do not delay calling at the works, or 
addressing the undersigned for particulars, as the 
works are for sale at a bargain. 

AOERTKK, Sl^ENSON & CO., 

Upver Sandusky, Ohio. 



I 



Mineral Lands Prospected- 

Artesian Wells Bored. Superior Stationary En- 

S'nes, specially adapted to Electric Light purposes, 
uilt by Pa. Diamond Drill Co., Birdsboro, Pa. 



I 



Screw Plates. 



Adjustable Die, 





Seud for 

CATALOeCE 

F. V. F. 



WELLS BROS. & CO., °''^m!'-°' 

MANUPACTUREBa OP 

Berew Gutting Machinery and Tools for Machinists*, 

Carrlase Makers', and Blacksmiths' Use. 



BCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scibnttpic 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers iu all parts of 
the country. 



THE CHERPEST AND BEST : 



WoTo£)/ci(?AVji/c^- 

,6? PARK PLACE. NEW YORK 
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UmimiBj^'UieMelalofUieMiirei" 

The Only Treatise in the Enarl|ah 

Lansuase* 

Alaminium : Its History, Occurrence, PropertieB, 
Metallar»£7 and Applications, including its Alloys. By 
Joseph W. Richards, A. C, Chemist and Practical Me- 
tallprf/ist, Member of the Deutsche Chemlsche Geaell* 
fechaft. Illustrated by 16 engravinsrs. 12mo. 846 pages. 
Price $2.50, free of postage to emy address in the WorJA. 

ContenrN! Part I. History of Aluminium. H. Oc- 
currence of Aluminium in Nature. HI. Physical Prop*i 
erties of Aluminium. IV. Chemical Properties of 
Aluminium. V. Metallurgy of Aluminium. VI. The 
Manufacture of Sodium. Vll. Manufacture of Alumina. 
Vlll. Manufacture of Double Chloride of Aluminium 
and Sodium. IX. Manufacture of Aluminium at Salin- 
dres (Gard). X. Reduction of Aluminium by other Re- 
ducing Agents than Sodium. XI. Working of Alumin- 
ium. XII. Alloys of Aluminium. Appendix. Addenda. 
Index. 

A: circular showing the full table of contents of this voU 
vme wW. b e sent free of vostage to any one in amy paH of 
the World who wUl ftbrnish us with Ms address, 

HENRY CAREY BAIRD A CO., 

IXDUSTRtAZt PCTBLISHEBS, BOOKSELLBBS &IMPOBTKB8 

810 Walnut Street, Philadelphia, Pa., U. S. A. 



TheTeMUalkeiplM: 

The Techno-Chemical Receipt Book. 

Containing Several Thonsand Receipts, covering the 
Latest, most Important, and most Useful Discoveries in 
Chemical Technology, and their Practical Application 
in the Arts and Industries. Edited chiefly from the 
German of Drs. Winckler.Blsoer, Heintze, Mlerzinski, 
.iacobsen, Koller, and Heinzerling, with additions by 
William T. Brannt, Graduate of the Royal Aerlcultural 
College of Eldena, Prussia, and William H. Wahl, PU. 
D. (Heid.), Secretary of the Franklin Institute, Phila- 
delphia, author of '* Galvanoplastic Manipulations." Il- 
lustrated by 78 engravings, in one volume, over 500 pages, 
12mo, closely printed, containing an immense amount 
and a great variety of matter. Elegantly bound in scar- 
let cloth, gilt. Price $2, free of postage to any address in 
the i/Jorid. 

tWA circular of 32 pages, sTiowing the fvU Table of Con- 
tents of this important Book, sevvt oy ttmU, free of vostage 
toanyone in any partof the Wotid whowiU fuvMsh Ins 
address. 

HENRY CAREY BAIRD A CO., 

Isdastrial PablisherSf Booksellerss and Importers, 
81 U Walnut St., Philadelphia, Pa., U. S. A. 



VUXiGANITE EMERT WHESESIiS. 



SCIENTIFIC BOOK 
CATALOGUE, 

JUST PUBLISHED. 

Our new catalogue contaiDing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

nUNN & CO., Publishers Scientific American, 

361 Bi'oadwnyt Hew York. 



JUST FUBL.ISHED. 

A CLASSIFIED CATALOGUE 

OF 

krmaniForeieiiSeieiiliyooks 



Prepared with a view of aiding profes:«ional men and 
others in the selection of a well-api>ointed library in the 
various branches of science indicated in the table of 
contents. 

Thirtieth Edition. Octavo. 80 



D. VAN NOSTBAND, 

23 Murray & 27 Warren Sts., N.Y. 

•♦♦Copies sent by mail postpaid on receipt of ten cents. 

EIID C Al C 10 h.p. engine and boiler, good and 
run OnLC cheap. Address, 

O. H. WARRINGTON, Box 36. West Chester, Pa. 



CONSUMPTION 



Throat) Brosp 

chial andLung- 

AFFECTIONS 

Burely cured. We have been successful in treating over 
ten thousand cases, and to convince all of the efficacy of 
our remedies we will send sample bottles free with treat- 
ise and directions for home treatment. Give express 
Office. D£.NO£TIiLNG&00.,EMtlIampto)iyCfoii]u 



CURE ^SIDEAF 

Pbck's Patent Ikpeoved Cushionxd Ear Drums Perfeetlj 
Restore tht Hearing, and perform the work of the natural 
drum. Invisible, comforutble and always in position. All 
conversation and even whispers heard distinctly. Send for 
tllustracedbook withtestlmonials, FREE. Addressorcalloa 
F.HISC0X,863Broadway, New York. Mention thl^ paper. 




M d* SOLID Of e O Idbrated 
WBIililNGTON nililiS EMfiRT. 

SUPERIOR TOALL OTHERS. 

ThonuDds of mannfactureiB testify to Ita being tbe StranE- 
eati most DHrable. and HealtUeat Emei-y Wheel made 

XV. 17X0' 8 •M^JE3'r oxr XSXV.'E'. 

bUTS COOL and FREE. 

A SAFE WHEEL. — 



liarge Wheels made on Cast Iron 
Centers if desired. 



NEW 70BE BELTIKQ & PACSINa CO., 

Bid.: Maiiofsetu«i& 

Warehouse: IB ■"ark Row, New York. 



OTTO GAS ENGINE AGENCY, NEW YORK 

A. O. MANNING A CO., 47 Dey Street, 

Removes on May 1st to 18 VESEIT STREET. 



NICKEL PLATING 

s^polishin'g materials. 

ZUeKER&LEVETT 

CHENiiCALeo-NEW YORKU.SA 



i''™'^'ULECIR{jPLMiNG 



SPECIAL MACHINERY 
For Grinding and Polisliing | 

ManHfaetnred by Tbe Somerswerth Hacblne C«., 

XI. XI.. '^KT.A.H.Xi, .A-gf-tt,, 
154 Lake Street, CBICAOO. 

Write for Circulars. 



HOW TO GRAFT.— A VALUABLE PA- 

per, plving complete directions for makinK various 
kinds of grafts In fruit trees.— Cleft t^rafting, slip 
grafting, bear's mouth grafting, wired grafting, side 
grafting, whip grafting, saddle grafting, tongue 
grafting, split grafting, crown grafting. Grafting- wax. 
Waxed cloth. With 11 figures. Contained in Scienti- 
fic Amewicax Sijppi-EMENT No. *140. Price 10 cents. 
To be had at this ofQce and from all newsdealers. 



WEncyclo-^H Diamond B Book free, fl 
pedia of |1 Drills and | 9§c. for T 
TooEngrav W Lightning I mailing it. I 
ings of I ■ Hydraulic I - American I . 
WELL U WELL U ^bU Works,^ 
TOOLS, ^M Machines.^ Aurora, lU, ^ 



NOTICE to Csers of Steam Pnmps. 

We have received following letter in 
regard to one of our No. 5 "L" (116) 
Steam Jet Pumps elevating 1"^ inch pipe 
of water more than 50 feet high: 

*' L' A.NSE, Mich.. Feb. 24, 1883, 
*' VAN Ddzen & TIFT. Cincinnati, O.: 

" Money could not buy the Jet of us 
unless another could be had. 1 would 
not give your No. E " L " foru J700 pump, 
equal distance to raise. 
'* N. A. Litchfield, Supt. Mich. Slate Co." 
We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons per hour. State for what 
purpose wanted and send for Catalogue of " Pumps." 
VAN UUZEN «k TIFT, Cincinnati, O. 





E PP S'S 

CRATEFUL-COMFORTINC. 

COCOA 



Shafting and Gearing J^^i^i^.^aohmery, | -^^-^s^s,^- 



RICE AUTOMATIC CUT-OFF ENGINE. 




Self-Contained, StnaUivt Governor. 

Balanced Valve, Migh Speeds. 
Stationary OUere. Best Bconom-y. 

Geld Medal Cincinnati Xxposition, 1884, 

THE JOHN T. NOYE MFG. CO., 



Fatmts 11 Brazil aflS Hen 

Until quite recently, -considerable diflB- 
culty has been experienced by inventors 
in obtaining patents Hi both Brazil and 
Mexico. The requirements of the officials 
of these countries caused much bother 
and delay, and the expenses of a patent 
corresponded therewith. 

But there no longer exists that trouble 
and delay in obtaining patents in either 
country. The proprietors of this paper 
have perfected arrangements "with resi- 
dent professional gentlemen in both 
countries, Brazil and Mexico, which en- 
ables them to obtain patents within 
reasonable time and at reasonable cost. 

These two countries embrace an enor- 
mous area of territory, and makers of im- 
proved machinery and implements are 
kw finding a market for their products 
idse countries. 

The cost' need no longer deter inventors 
from obtaining patents in either Brazil 
or Mexico. * 

For f urthe^information address 
WUNN & CO., 

Proprititors SclKNTiJi'ic AheriCA.n, 

361 Broadway, New York. 




WITllBRBr.RUGa & RICUAaDSON.Manuiacturen 
of Patent Wood Working Machlneiyjii^ every descrip- 
tioK FaciHties unsurpassed. Shop^flmiierly oooupled 
bT R. Ball & Co., Worcestei, Man. Mnd for CataloKUe. 



pilTplU FUK8AL.E. THE ADAMSON CO., 



Patent Solicitors, Muncie, Ind. 




CEO. W. MARBLE, Sole Manu- 
facturer of THK ACMK WKGNCH. 

The best made, all steel, and warranted. Seizes. 

38 to 32 South Canal Street, Chicago, U. S. A. 



FOR SALE o> TO LET 

The three new superb four-story brick and terra-cotta 
houses, South side of President Street, above Eighth 
Avenue, the most sightly, healthy, and choicest location 
in Brooklyn. Apply to HI Ll< »fe 8HARP, ai6 
FIFTH AVENUE, BROOKLYN, or Watchman 
on the premises. 

eEKFECT 

NEWSPAPER FILE 



IILES. 



loEliDtTdiet Pinal care Ukd never 



PI 
knifck purge, aalva'^olrBai^maiftory. liver, Udney- 
msudi ail bowel troaMee— especuJly constipatiMi— car* 
edUkenuurio. ^cfferf!TswHfllp»mofaBiinT>J«'r»'mpdy 
trc«t ^ addittisiiiC, J,H.Bi:Ky£S,7aKa88auSt..KY. 



The Eoch Patent File, for preserving newspapen, 
magadnes, and pamphlets. has neen recently Improved 
and price reduced. Subscribers to the Scientific Am- 
erican and SciENTiPic AMERICAN Supplement can be 
Bupplied for the low price of $1.50 by mall, or 91^ at the 
office o f this papei Heavy board sides; inscription 
"SCaKNTIFIC AMERICAN," ili'gilt. Neoessary tat 
every one who wishes to preserve the paper. 

Address 

HUNN & CO., 

Pubiubers Scis 'TiFtc AME&iGAir> 



Water Wheels New and Second Hand 

Address FLENNIKEN TURBINE CO., Dubuque, Iowa. 



WANTED TO MANUFACTIJKE. 

^^atented articles of useful Woodenware and Furni- 
ture combinations. Address J. M. H., P. O. Box 773, 
New York City. 




^ WOEND For Illustrated C^ 



^SOffi For Illustrated DiALOCIlL 






DO N«»T Btjy a Drill Chuck until you have seen 
the " Hairtford." It is the strontiest, 
best, ani now made in three sizes 
f as follows 

1 No. 0, hold from to ■ 
I No. 1, " " to ■ 

I No. 2. •• " to 

Send for catalogue oi^ 
every size and description to 
The CUBtanian Chuck Co., Hartford, Conn. 





WELL-BORING BY STEAM WITH A 

Spring-pole.— By B. S. Lyman. With illustrations of the 
apparatus employed. Contained in Scientific Ameri- 
can Sdpplkmknt, No. .'534. Price 10 cents. To be had 
in this ofQce and from all newsdealers. 




TO 



Estimates will be given and contracts made by the 
Household Sewing Machine Co., for the manufacture of 
machinists' tools of any description. Will manufacture, 
under contract patented specialties. 

We are also prepared to do Japanning and Plating in 
large or small orders. Correspondence solicited. Ad- 
dress 

Household Se'wing Machine Co., 
Providence, R. I. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates. Stone and Ore Crushers, con- 
taining the invention descrihed in Letters Patent issued to Eli W. Blake, June 16th, 1858, togeth- 
er with New and Valuable Improvbmbnts, for which Letters Patent were granted May 11th 
and Ju y 20th, 1880, to Mr. 8. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers Id this country and England. 

F4II.RBL FapllllRY AND MACaiNE CO , AlaaafM., Ansonin, Conn. 
COPEl.AKBnfel«At*K, Atcenf, NEW YORK. 



ICE & REFRIQE RATING 



Mwihinns. Tork- Pa. 
tent. TORK MFG. 
CU.. Yark, P«. 
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FOR 1887. 

The HMt Popular Sclentifie Paper in the World. 

Only 93.00 a Venr, including PoBtagre. Weekly* 
3^ Numbers a Venr. 

ThiH vrldely cii-ciilnied and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engraving of new Inventions and discoveries, 
representinff Engineering Works, Steam Miichinery 
New Inventions, Novelties Id Mechanics, Manufitctures, 
Chemistry, Klectricity Telegraphy. Fbotography, Archi- 
tecture, Agriculture, Horticulture, Natural ITistory, etc. 

All (Masses of IteaderM find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where It circulates. 

Terms orSubaciiptlon.— One copy of the Scien- 
tific American will be sent for one vear— 62 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollin-H by the pub- 
lishers; six months, $1.50; three months, ¥1.0U. 

Clubs.— One extru copy of theSciENTiFic Ameri- 
can will be supplied gratis/or evervclutoo/^re subscribers ^ 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

^^TJ3iTiT «Sc CO., 

361 Broadway, New York. 

Scientific American Supplement. 

This is a separate and - distinct publication from 
This SciBNTiirio Amb^rican, but is uniform therewith 
in size, every number containing sixteen large pages. 
The Scientific American SurPLisMENT is published 
weekly, and iocludes a very wide range of contents. It 
presents the most recent papera by eminent writers in 
all The principal departments of Science and the 
Useful Arts, embracing Biology, Gecloity, Mineralogy, 
Natural History. Geography, Archaeology. Astronomy,^ 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, JMining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing industries. Sanitary En- 
gineering. Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and aUied 
subjects is given, the whole profusely illustrated with 
engravings. . 

The most important Enoineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Suppleheint. 

Price for the Sdppi.ement for the United States and 
Canada, $5.U0 a year, or one copy of tbe Scientific Am- 
BuiCAN and one copy of the Supplement, both mailed 
for one year for $1.00. Address and remit by postal 
order, express money order, or check, 

MUNN & Co.. 361 Broadway, N. Y„ 
Fabllshers SciBNTiPio Ameuican. 

To Foreisrn ^iibaci-iberH.- Under the facilities of 
the Postal Union, the Scientipic American Is now sent 
by post direct from New York, with, regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Kussia, and all other European States;. Japan. Brazil, 
Mexico, anda.il States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
|4, g(4d, for Scientific American*, one year; $9, gold 
for both 8CIKNTIFIC American ani Scpplehunt for 
Qfie year. This Includes pcstage, which we pay. Remit 
*^r oosUl or express money order, or diaft to order of 
^iUNN & (H>^ aSL Broadvaj.Nev Tork* 
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Inside I'ase* each inaertloa ^ - - ? 5 cents a' Hue. 
Hack Face eacb inaertioa - - • Si.OOallne. 

The above are charges per agate hne— about etght 
words per line. This notice shows the width of the line, 
and Is set in agate type. Engravings may head adver- 
tfsemento at the same rate per agate line, by measure- 
ment, as the latter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear In next issue. 



PECORA CO.'S IRON 

FILLER 

STEEL COLOR PAINT. 



iulomatic ? 








THE COPYIirGPAD.— HOW TO MAKE 

and how to une^ with an engraTing. Practical directions 
how to preiMU^ the gelatine pad. and also the aniline ink 
by whicn the copies are made; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in Scientific Auubican Suppt-ement, No. 
438> Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 







W?!SHORT'«?,',"WAv 



Address : The AmeHcan Writing 

Machina Co., Hartford, Conn.; 

New Yott Office, 237 Broadwoj, 



ROSE POLYTECHNIC INSTITUTE, 

TERRE HAUTE, IND. I A Schoolof Engineering. 

Well endowed, well equipped departments of Mech- 
anical and Civil Engineering, Electricity, Chemistry- 
and Drawing. Extensive ShopB and Laboratories. 
For Catalogue, address T. C. MENDENHAEL, Pres. 




Mention this paper. 



EMOD£L,andH SeMlDrClrciiiais. 
XPERIMEHTAr«"!SSf 

VV Wif K mirjllTT.^ii«fle« tfiii P»p(r4 




Vied by thonnnda of flrft«lMt Mm irfk et ur ttri 
mud Hechftnici on their best work. -lu ■neeew 1^^^, -^w-m 
hat brofurhta lot of imitaton copying ui in ereiy ^ ■-■n "^ 
r pMiible. Bemember that -THE ONLY GENUINE 
'affe's Liquid Glne ii maniifluiixrea lolely by uo 



LeFaffe's Liquid 



RUSSIACEMENTCO., i^S?^^ ^^ 



PKICE REDUCED. 






■ FiBB AHD WATEB-PBOOF BtllLDIHG FXLT, 

FXBB-FKooF Paints, Stkam PACSZZfos, BonJEB 

COTEBINGS, ETC. 

SfD^ple^ fmd deicriptiye Price Ijist freeJjy zitaiL 
"It*. JOHNS HTa CO., 87ltoBSUNi, N.T, 




PATENTS. 

MBS8RS,UUNN & CO., In oonneetion with the psbli- 
oat^n uf the Scishtipic AI^Isrican, continne to ex- 
amine ImproiennuU. and to act as BoUcltore of Poteiite 
for Inveutora. *■ 

l«tilULUw^. ^<u>n«Htli«r6KTe had fartp-imevemrf 
iitipmMtUr'^ iKiw tiaye wuvMiad faeOmei tor the 
prejiuation of Patent Urawingi, Spadacattoca, and the' 

Sroaecution of Applieatlona for - Fa^aet^ In the United 
tates, Canada, ana Foreign Countrlea. Meaare Hnnn & 
Co. alao attend to thvpt^wnMonof Caveate. Copyrigbta 
for Books,' liabels, Itelesnea. Aaeignments. and ueports 
onlnfrineementaofPatraita. All buslneaa Intrdatedto 
thwn is done nith special «ar& and promptness, on very 
reaioQable term* , 

A pamphlet sent te^e, of charge, on application, con- 
taining full information 'about Patents and how to pro- 
cure them^; direCMom concerning Labels, Oopyrignts, 
Bealgna, Patoitt, Appeala, Snissttes, Infringements, As- 
sijinments, Rtieeted Oums, Hints on the SUeof Ps- 
tOTito,«tc ' ^ ' 

W« also tebA, fnt of^ltariit,'ti Synopsis of FoiMgn Pa- 
UxA Jaws, BhowUK' the cott and metiuid of .mparinK 
paMtts In airthe principal countries of the world. 
JtimN * CO., Solicitors ol PmfenM, 

.381 Broadway, New York. ^ 
BRANeH <MmCKa-No. ea and ezi F Street, P»- 
•l«e BnlldiBg, DWt 7tb Stiijit, Wuhisgton, D. C. 



Bemarkable SnecessI! 

DR. SCOTT'S GENUINE ELECTRIC BELTS 



Probably never since the 
Invention of Belts and 
Supporters has so larfce a 
demand been created as 
nbw exists for Dr.S^coti's 
Electric Belt. Over sev- 
enteen thousand people In 
thecity of NewYorkalone 
arenow wearing them dal* 
ly. They are recommondtfil 
by the most learnedpbysU 
cians in the treatment of 
all male and Female 
Weakoeas. Nei'vona 
and General Deliiltty* 
Uheaiaatism* Psaraly^ 
•Ib« Nearalvlat sciatt* 
en, AaChnia, ^Dyflpep* 
■ia> firyiiipelas, Ca* 
tarrhf PileH, Epilepsy. 
Pains in the .Head, 
Hips. Back, or Liml>at 
Jlisenses of 8 pine. 
Kidneys* IJrer and 
Heart. It onlckly-re- ~ 

rtor ea impaired circa- 
utlou* 

There Is no watt ng a long 
time for results. Electro- 
magnetism acts qulofely; 
generally the first week, 
more frequently the first 
day, andoften even during 
the first hour they are 
worn their wonderful cur* 
ative powers are felt. 

The mind becomes ac- 
tive, the nerves and slug- 
gish circulation are stimu- 
lated and all the old-time 

The foilowinff are repre- 
sentative Testimonials 

of the thousands we are 
receiving. 

2121 Henrietta St., Phlla. 

Dr. Scott: Your belt has 
cured me of rheumatism 
of and around the kidneys, 
wjilch medicine had failed 
to help, W.H. UPJOHN. 



PRICE 
S3.00 




ealth and good feeling 
come back. They are con- 
structed on scientific prin- 
ciples, Imparting an exhil- 
arating, health-giving cur- 
rent to the whole system. 

The celebrated Jfr. W. 
A. Hammond* of New 
York, formerly Surgeon- 
General of th e 17. 8. Army, 
lately lectured upon this 
subject, and advised all 
medical men to make trial 
of these agencies, describ- 
ing attbe same timemost 
remarkable cures he had 
made even in cases which 
would seem hopeless. 

Price $3.00 on Trial, 



We will send either 
G«nt.'s or Lady's Belt on 
trial, post-paid, on receipt 
of $3, guaranteeing safe 
delivery. State size wais^ 
wheno- 'ering Lady's Belt 
Bemit money order or 
draft at our risk, or cur- 
rency in registered letter. 
Address GEO. A. SCOTT, 
843 BrondiraTf cor. 
13th Sr., New York. 
For sale at all drug stores. 
Take none but Dr. Scott's 
Genuine. See name is on 
theboxandbelt. Alirays 
mention this paper. 

Call and examine our 

Eoods, cor. Broadway and 
tth St.,over Star Theatre. 



Handsome Sateen Belts at S9*00* 



Boblnson Bk., Bob'son,Ill. 

The sixth Belt received, 

and is satisfactory. Their 

aulokoures of rheumatism 
verand kidney troubles, 
*nd debility are wonder- 
inL It gives me pleasure 
to recommend them to 
Buffering friends. > A. P. 
WOODWOETH, Cashier. 



Dr. Scott's Electric Suspensory, the GeiHiiria Article, $5. 



Baltlmora, Ud. 
Intenae Derroaa debility has 
been my trOBb'e' for years. Phy- 
tician^ andthetr medioinee did 
not help me. I anally derived 
(treat relief fromI>r.8cott'sBleo> 
trlcBelu. L. H. MIIiLBB. 
Bast Berlin, Pa. 
Tour Belt has cured me of In- 
somnia and nerrousness, and has 
also had wonderful effectonl^eu- 
ralKic affection of the chest. 

B. SELL. 



Ced»FU1s,Ia. 
This Belt has done me more 
'Aoodinashoit tfnM^thanallthe 
uedieine I ever took. 

E. W.MBjLDB. 
Houston, Mich. 
%r. Scott's Electric Belt haa 
cured my brother of severe baclc- 
ache from which he has suffered 
elKht years. My father, 70 years 
old, couid not .walk 1(]0 yards; 
after wearing the Belt one month 
he. walked nine miles without 
Dr. Scott's Xlectric Coraeta cure and prevent sickness, tl, tl.SO, $2, and tS. 
Db. Scott's Blbctkio Chest Pbotectob, $3. Dr. Scott's Blbctrio Flush Brushes, tS. 

, Db. Scott's Bi/bctbic Haib Bbtjshbs. O, »tHl, $2 and M. Dr. Scott's Electric Insolbs. 50 cts. 
10)000 agenf wanted, qnick sales, liberal pay, satisfaction amaranteed. 



resting. Tour goods are thor- 
oughly reliable. 

ALBERT ERUO. 
Peoria, 111. 
I snffsred from kidney, liver, 
andjiervous troubles for twelve 
years. Dr. Scott's Electric Belt 
entirely cured me after all other 
remedies had failed. His Elec- 
tric Hair Brush has cured my 
Neuralgia. 

C. W. HORNISH. 
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■ Tlifi Oripal Unvfllcaiiizfii PacKi 



CALLED THE ST AiniiBD-^' '"-" '"" ^'""''^ "^ ">'"*' 



Accept no packing 
rtaanped-wlth our*' Trade Mart. 



all others are compare^- 
JBNKINS PACKING unless 



Heartorn St., Oklciwp. 




QOU) KSDAL, FASK, 1878, 

BAKEXt'S 



Warranted absolut^y pure 

Cocoa, from which the excess of 
OU has been removed. Ithas three 
ttmta the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, cost^n^? leas tfiun one cent a 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
'well as for persona in health. 
Sold by Grocers eTe ryff here. 

CO., Dorcliestiir, Mass. 



£ST3:BPSH£D HAtPlCESlUBT.' 





OLSEN'S 



Testing 
Macninery 



For Business and Bclen- 

tlflc purposes. 

Illustrated catalogues fur- 

nished on application to 

IMWS^mtCe., 5eO So. M St.,-PM1».,P».,D. S. A. 




PATKNT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Sendf or Lists. 

HAND, BURB & CO., 
611 and 616 Market St., Philadelphia. Pa. 



THE DINGEE Ai'CONABD GO'S 

BEAIITIFCI< EVER-BIiOOailNa 



ViflE&BURGLA^ 




THAT Will WELL REPAY Ahf 

INVESTIGATION 

fef inosE^Ho^ TO becIjre: 

THE BEST SAFE 

NEW YORK, PHILADELPHIA, 
LONDON. KMQI.ANO. 




,iiae<(osnitall.WeBend»TROXG,TUieK. 

OCg VLUna atiOs by mail or exiaeeato all piBnta. 

3T0lgfUNTS<RI, «?toJ2j 

OarNew()lnide,8e pp.,describesnearlyaOOflne8t 
-varieties of Bases, the best Hardy Starnbs, A 
— -- — ■" rt^Thi "■ — 



Boea Oraweis,. West Grove, Cheater Co. Fa« 



95 MILK ST. BOSTON. MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 
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feELECTRIC 

iEITHEtllELTlffG 



■ BEST and moat REIjI' 

|ABl.Ef or swift unning. 

Chas. A. Scbleren & Co, 

|4r Ferry St., New York. 
" 416 Arch St., Phila. 

86 Federal St., Boston. 




TiBM Eoop DrlTlng. 



BARREL, KER, 

Hogshead, 

AND 

STAVE MACHINERY. 

Over 60 varieties manu- 
factured by 

E. & B. Holmes, 

BUFFALO, N. V. 



^ New Catalogue of Valuable Papers 

qontatned In BcitSTtFW XnrBlCtS EUPFUtMINT, sent 
Siso/rfcor,^^ W*^ *^CX).. «! Broadway. N t 



mmm, pulleys, ^^ 



, AND OEARINB. 

.- fifov Ohpktlana Machine Co.. 
Street, Phila., Fa^ before ordering. 




BtrBBEBBELTIN0; PACKING, HOSE, 

ANS AU' OTHBB ^INDS OF 

Zl.XTJBlS:EIXt. o-ooi>s, 

_ FOR 

SIRCflA'NIOAI. ana MANCriTAiJW'RING PURFOSKS. 

The Largest and Host Extensive Manuf acturears in America. 

THE OUTTA PEBCHA AND BU^BEB MFG. CO. 

New York, CUeaco, San Francisco, Torosifii^ 



The Scientific American Archi- 
tects' AND Builders' Edition is issued 
monthly. $2.50 a year. Single copies. 25 
cents. Forty large quarto pages, equal 
to about two hundred ordinary book 
pages; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with «Z«ffareipto«8 in colors, 
and with fine engravings ; illustrating 
the most interesting examples of modem 
Architectural Construction and allied 
subjects. 

A special feature is the presentation in 
each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 
moderate cost as well as the more expen- 
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
^bA flsitf tBsefnl ■ snggtestlons.' All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end- 
less series of the latest and best examples from 
which to make selections, thus saving 
time and money. 

Many other subjects, including Sewer- 
age, Piping, Lighting, Warming, Venti- 
lating, Decorating, Laying Out of 
Grounds, etc., are illustrated. An ex- 
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and 
convenience of this work have wonfor it 
the Largest Circulation of any Archi- 
tectural publication in the world. @old 
by all newsdealers. 

MUNN & OO., Publishers, 

361 Broadway, Xew York. 

Building Plans and Specifications. 

In connection with the publication of 
the Building Edition of the Scientific 
American, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex- 
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, op 
add to existing buildings, whether winag 
porches, bay windows, ni iiltii^ffii'iJtLijjiMl 
invited to communicate with Jhe jinder- 
signed. Our Work extends to^ll fiarts of 
the country. Estimates, , :plans, and 
drawings promptly^ pi-epiatedi. Terms 
moderate. Address 

MUNN Ss 'CC6,, 

361 Broadwa^^ N«w York. 
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